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7DEHOOHQ
7DEHOOH 1HW]ODVWYHUVFKLHGHQHU0DQDJHPHQWDQZHQGXQJHQ 
=LHOGHU$UEHLW
’LHYRUOLHJHQGH$UEHLWZXUGH LQ=XVDPPHQDUEHLWPLWGHP8QWHU
QHKPHQ6%6*PE+	&R2+*LQGHVVHQ$XIWUDJDQJHIHUWLJW6LHV\
VWHPDWLVLHUWXQGEHVFKUHLEW%HJULIIHVRZLHYHUIJEDUH:HUN]HXJH]XP
(QWHUSULVH,70DQDJHPHQW9RQ ,QWHUHVVHZDU KDXSWVlFKOLFKZHOFKH
0|JOLFKNHLWHQ]XU9HUZDOWXQJYRQJURHQ,76\VWHPHQKHXWHJHERWHQ
ZHUGHQ ,Q GLHVHP 6LQQH JLEW GLH $UEHLW HLQHQ hEHUEOLFN EHU GDV
7KHPDµ(QWHUSULVH,70DQDJHPHQW§
’XUFK GLH (QWZLFNOXQJ YRQ KRVWEDVLHUWHQ ]X &OLHQW6HUYHU
EDVLHUWHQ6\VWHPHQKDEHQVLFKGLH3UREOHPVWHOOXQJHQ LP%HWULHEYRQ
,76\VWHPHQ YHUODJHUW ’LH 9HUZDOWXQJ HUIROJW DEHU LQ GHQ PHLVWHQ
8QWHUQHKPHQQRFKQDFKGHQKHUN|PPOLFKHQ3ULQ]LSLHQ,QGHU$UEHLW
ZHUGHQ6LFKWZHLVHQYRUJHVWHOOWGLH]XHLQHUGHPJHJHQEHUNRVWHQJQ
VWLJHUHQXQGHIIL]LHQWHUHQ9HUZDOWXQJIKUHQ
$XFK GLH %H]LHKXQJ GHU ,79HUZDOWHU ]X GHQ %HQXW]HUQ YRQ ,7
6\VWHPHQ KDW VLFK JHlQGHUW ’XUFK 2XWVRXUFLQJ ZXUGH GLH ,7
9HUZDOWXQJUHFKWOLFKVHOEVWlQGLJ0LWGHQ%HQXW]HUQGHU,7VLQG6HU
YLFHYHUWUlJH JHVFKORVVHQ ZRUGHQ ’LHVH HQWKDOWHQ LQ]ZLVFKHQ NODUH
5HJHOXQJHQ ZHOFKH )XQNWLRQHQ GXUFK GHQ ,7’LHQVWOHLVWHU EHUHLW]X
VWHOOHQVLQGXQGZLHDEJHUHFKQHWZLUG’DUDXVHUJHEHQVLFKQHXH$Q
IRUGHUXQJHQDQGLH ,79HUZDOWXQJ$XFKGLHVHQPXPLWQHXHQE]Z
DQJHSDWHQ9HUZDOWXQJVNRQ]HSWHQ5HFKQXQJJHWUDJHQZHUGHQ
’DV,76\VWHPGHU6%6PLJULHUW]X:LQGRZV17GHPGDKHULQGHU
$UEHLWEHVRQGHUH$XIPHUNVDPNHLWJHZLGPHWZLUG:LQGRZV17LVWHLQ
UHFKWMXQJHV1HW]ZHUNEHWULHEVV\VWHPPLWJURHP(QWZLFNOXQJVSRWHQ
WLDO (V KDUPRQLHUW JXW PLW GHQ $UEHLWVSODW]EHWULHEVV\VWHPHQ :LQ
GRZV[ :LQGRZV[ XQG :LQGRZV17 :RUNVWDWLRQ GLH KHXWH PHKU
DOVGLH+lOIWHDOOHU$UEHLWVSODW]UHFKQHUEHGLHQHQ
’LH $UEHLW JOLHGHUW VLFK LQ YLHU $EVFKQLWWH ’HU HUVWH $EVFKQLWW
VWHOOW GLH ZLFKWLJVWHQ H[LVWLHUHQGHQ XQG HQWVWHKHQGHQ 6WDQGDUGV ]XU
9HUZDOWXQJ YRQ ,76\VWHPHQ NXU] YRU XQG NODVVLIL]LHUW :HUN]HXJH
XQG$GPLQLVWUDWLRQVVWUDWHJLHQ
,P]ZHLWHQ$EVFKQLWWZLUGDP%HLVSLHOGHU6%6*PE+	&R2+*
GDUJHVWHOOWZLH,76\VWHPHKHXWHYHUZDOWHWZHUGHQ’DEHLZHUGHQ]X
QlFKVW GLH LP =XVDPPHQKDQJ PLW (QWHUSULVH,70DQDJHPHQW
VWHKHQGHQ%HJULIIH JHNOlUW GD lKQOLFKZLH YRU HLQ SDDU -DKUHQ EHLP
6FKODJZRUW0XOWLPHGLDHLQH%HJULIIVYHUZLUUXQJKHUUVFKW*OHLFK]HLWLJ
ZLUGGDPLWHLQH=XVDPPHQVWHOOXQJYRQZLFKWLJHQ%HJULIIHQXQGLKUHQ
%HGHXWXQJHQ JHVFKDIIHQ ZLH VLH QXU LQ GHU +HUVWHOOHUOLWHUDWXU XQG
GRUWOHLGHUPHLVWQLFKWYROOVWlQGLJ]XILQGHQLVW’LH’HILQLWLRQHQZHU
GHQPLWGHU%HVFKUHLEXQJGHUWDWVlFKOLFKEHLGHU6%6GXUFKJHIKUWHQ
0DQDKPHQXQWHUOHJW
’HUGULWWH$EVFKQLWWEHVFKUHLEWHLQHP|JOLFKH,QWHJUDWLRQGHUYRU
KHUDQJHVSURFKHQHQ0DQDJHPHQWGLV]LSOLQHQ’DEHLZLUGNODUZHUGHQ
GD GLH DQJHVWUHEWH ,QWHJUDWLRQ HLQH 9HUlQGHUXQJ GHU $GPLQLVWUD
WLRQVVWUXNWXU LQVEHVRQGHUH GHU $XWKHQWLIL]LHUXQJV XQG 6LFKHUKHLWV
VWUDWHJLHQQDFKVLFK]LHKHQNDQQ$XIJUXQGGHUKRKHQ.RPSOH[LWlWGHV
7KHPDV LVW HLQH YROOVWlQGLJH $XIOLVWXQJ DOOHU 9RUWHLOH XQG 1DFKWHLOH
QLFKWP|JOLFK6WDWW GHVVHQZLUGDQ W\SLVFKHQSUD[LVRULHQWLHUWHQ%HL
VSLHOHQ JH]HLJWZHOFKH9RUWHLOH LQ NRQNUHWHQ(LQ]HOIlOOHQ ]X HU]LHOHQ
VLQG
’HU YLHUWH$EVFKQLWW JLEW HLQHQhEHUEOLFN EHU GHU]HLW DP0DUNW
YHUIJEDUH 3URGXNWH ]XP (QWHUSULVH,70DQDJHPHQW ’DEHL ZHUGHQ
HLQLJHZLFKWLJH(LJHQVFKDIWHQGLHVHU3URGXNWH GLVNXWLHUW GLH DQKDQG
DGPLQLVWUDWLYHU (UIRUGHUQLVVH GHV0DQDJHPHQWV DXVJHZlKOW ZXUGHQ
$XIHLQH8QWHUVXFKXQJGHVJHVDPWHQ)XQNWLRQVXPIDQJHVGHU3URGXN
WH ZXUGH YHU]LFKWHW GD GHU 5DKPHQ GHU $UEHLW GDGXUFK JHVSUHQJW
ZUGH $XHUGHP VLQG GLH IXQNWLRQHOOHQ $QIRUGHUXQJHQ ]X VWDUN DQ
GDV NRQNUHWH ,76\VWHP JHEXQGHQ DOV GD HLQ SDXVFKDOHU 9HUJOHLFK
JHOLQJHQN|QQWH)U9HUJOHLFKHGHU)XQNWLRQHQJLEW HV VSH]LDOLVLHUWH
$QELHWHU GLH HLQH DXI GDV NRQNUHWH 8PIHOG ]XJHVFKQLWWHQH8QWHUVX
FKXQJYRUQHKPHQN|QQHQ
(LQIKUXQJ6WDQGDUGVLP,70DQDJHPHQW 
 (LQIKUXQJ
’DV:|UWHUEXFK GHU (QF\FORSHDGLD %ULWDQQLFD GHILQLHUW 0DQDJH
PHQWDOVEHUOHJWH$QZHQGXQJYRQ0|JOLFKNHLWHQ ]XU(UUHLFKXQJ HL
QHV =LHOV >0:@ ’DEHL PVVHQ ]ZDQJVOlXILJ DOOH 0|JOLFKNHLWHQ
JHSUIW XQG JHJHEHQHQIDOOV ]XU$QZHQGXQJ JHEUDFKWZHUGHQ $XHU
GHPLVWHVHUIRUGHUOLFKQHEHQ:HUN]HXJHQGLH]XP=HLWSXQNWGHV7l
WLJZHUGHQVGHV0DQDJHUV]XP(LQVDW]NRPPHQDXFKVROFKH9HUIDKUHQ
]XEHUFNVLFKWLJHQGLH(QWVFKHLGXQJVKLOIHQEHUHLWVWHOOHQ LQGHP]%
ODQJIULVWLJH(QWZLFNOXQJHQGRNXPHQWLHUWZHUGHQ
 6WDQGDUGVLP,70DQDJHPHQW
%HL GHQ %HPKXQJHQ1HW]ZHUNH ]X VWDQGDUGLVLHUHQ HQWVWDQGHQ
VRJ 0DQDJHPHQWSURWRNROOH =XQlFKVW QXU IU GHQ (LQVDW] EHL GHU
9HUZDOWXQJYRQ1HW]ZHUNKDUGZDUHJHSODQWZHUGHQVLHKHXWH IUGLH
6RIWZDUHYHUZDOWXQJ HLQJHVHW]W ,Q GHQ OHW]WHQ -DKUHQ JLEW HV DXFK
%HPKXQJHQGLH9HUZDOWXQJGHVJHVDPWHQ,78PIHOGVVWDQGDUGLVLH
UHQG ]X HUIDVVHQ XP 4XDOLWlWVNULWHULHQ VSH]LIL]LHUHQ ]X N|QQHQ 6R
VLQG JUXQGOHJHQGH 0DQDKPHQ EHUHLWV LP 4XDOLWlWVVLFKHUXQJVVWDQ
GDUG,62(1IHVWJHKDOWHQ(LQZHLWHUHU]HUWLIL]LHUEDUHU6WDQGDUG
]XP 6\VWHPPDQDJHPHQW LVW GLH ,62,(& >,62@ $EELOGXQJ 
]HLJWGLHZLFKWLJVWHQ,626WDQGDUGVXQGLKUH=XVDPPHQKlQJH

 (LQHV GHU VSlWHU YRUJHVWHOOWHQ 3URGXNWH RSHULHUW QDFK $QJDEHQ GHV +HUVWHOOHUV
YROOVWlQGLJDXIHLQHPVROFKHQ1HW]ZHUNPDQDJHPHQWSURWRNROO
(LQIKUXQJ6WDQGDUGVLP,70DQDJHPHQW 
 6103
6103 6LPSOH1HWZRUN0DQDJHPHQW3URWRFRO LVW NHLQ RIIL]LHOOHU
6WDQGDUG (V HQWVWDQG DQ GHU &DUQHJLH 0HOORQ 8QLYHUVLWlW >&08@
DOV&0,3 LQZHLWHQ7HLOHQQRFKQLFKWGHILQLHUWZDU5HLQ IU7&3,3
HQWZLFNHOWXQGIUGDV,QWHUQHWYHUZHQGHWZXUGH6103]XPGHIDFWR
6WDQGDUG IU1HW]ZHUNPDQDJHPHQW(LQHUGHU*UQGHGDIU LVWGD
+HUVWHOOHUYRQ1HW]ZHUNJHUlWHQ&RGHYRQ6RIWZDUHKlXVHUQYHUZHQGHQ
NRQQWHQ XQG GDPLW WHXUH (LJHQHQWZLFNOXQJHQ YHUPLHGHQ >+HOG@
+HXWH LVW 6103 VR VWDUN YHUEUHLWHW GD NHLQ+DUGZDUHKHUVWHOOHU HV

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$EELOGXQJ=XVDPPHQKlQJH]ZLVFKHQ6WDQGDUGV>,62@
(LQIKUXQJ6WDQGDUGVLP,70DQDJHPHQW 
VLFKOHLVWHQN|QQWH*HUlWHRKQHGLHHQWVSUHFKHQGH8QWHUVWW]XQJDQ
]XELHWHQ
’DV 3URWRNROO VWHOOW HLQH .RPPXQLNDWLRQ ]ZLVFKHQ HLQHP 1HW]
ZHUNPDQDJHPHQWV\VWHP 106 XQG HLQHP1HW]ZHUNJHUlW KHU’D]X
LVW HV QRWZHQGLJ GD DXI GHP106 HLQ VRJ0DQDJHUSURJUDPPXQG
DXI GHP]X VWHXHUQGHQ*HUlW HLQ VRJ$JHQW ODXIHQ=ZLVFKHQGLHVHQ
ZHUGHQ GLH ,QIRUPDWLRQHQ EHUWUDJHQ GLH ]XU 6WHXHUXQJ GHV 1HW]
ZHUNJHUlWHV QRWZHQGLJ VLQG 6103 LVW DOOHUGLQJV DOOHLQ QLFKW IXQN
WLRQVIlKLJ(VZLUNWYLHOPHKUPLWVRJ0,%V0DQDJHPHQW,QIRUPDWLRQ
%DVHV ]XVDPPHQ GLH HEHQIDOOV DQ GHU &DUQHJLH 0HOORQ 8QLYHUVLWlW
GHILQLHUWZXUGHQ>&08@
 &0,3&027
&0,3&RPPXQLFDWLRQV0DQDJHPHQW,QIRUPDWLRQ3URWRFROLVWHLQ
,626WDQGDUG>,62@GHUHLQ3URWRNROODXI$QZHQGXQJVHEHQHIUGHQ
$XVWDXVFK YRQ0DQDJHPHQWLQIRUPDWLRQHQ EHUHLWVWHOOW >+HOG@ bKQ
OLFK6103HQWKlOWHVHLQH5HLKHYRQ%HIHKOHQGLHHV$GPLQLVWUDWRUHQ
HUP|JOLFKHQ DXI HQWIHUQWHQ 1HW]ZHUNNRPSRQHQWHQ /HVH XQG
6FKUHLEYRUJlQJH UHPRWH DXV]XIKUHQ :lKUHQG 6103 OHGLJOLFK DXI
GHU%DVLVYRQ7&3,3DUEHLWHWLVW&0,3IlKLJDXFKDQGHUH3URWRNROOH
]XEHQXW]HQGDHVDXIGHP26,6FKLFKWHQPRGHOO>,62@EDVLHUW$XFK
GLHYRQ&0,3YHUZHQGHWH0DQDJHPHQW,QIRUPDWLRQ%DVH]HLFKQHWVLFK
GXUFK HLQH K|KHUH8QLYHUVDOLWlW DXV’LH2EMHNWHZHUGHQ GXUFK HLQH
REMHNWRULHQWLHUWH6SUDFKH$61$EVWUDFW6\QWD[1RWDWLRQ2QHDQ
JHVWHXHUWGLHLQ26,V*XLGHOLQHVIRUWKH’HILQLWLRQRI0DQDJHG2EMHFWV
>,62@GHILQLHUWLVW
)DOOV &0,3 DXI 7&3,3 LPSOHPHQWLHUW LVW ODXWHW GLH $ENU]XQJ
&027&RPPXQLFDWLRQV0DQDJHPHQWRYHU7&3,3&0,3&027HU
UHLFKWDXVYHUVFKLHGHQHQ*UQGHQGLHDXI)HKOHUEHLGHU(QWZLFNOXQJ
GHV 6WDQGDUGV ]XUFN]XIKUHQ VLQG QLFKW GLH $N]HSWDQ] YRQ 6103
>5RVH@

 ’DV26,6FKLFKWHQPRGHOOLVWKLQUHLFKHQGEHVFKULHEHQXQWHUDQGHUHPEHL*LOEHUW
+HOGXQGZLUGGDKHUQLFKWQlKHUHUOlXWHUW
(LQIKUXQJ6WDQGDUGVLP,70DQDJHPHQW 
 50215021
50215HPRWH0RQLWRULQJ LVWHLQH(UZHLWHUXQJYRQ6103=LHO
ZDU HV GLH $EIUDJH XQG 6WHXHUXQJ YRQ5HPRWH 1HWZRUN 0RQLWRULQJ
’HYLFHV ZRUXQWHU 0RQLWRUH XQG 3UREHV YHUVWDQGHQ ZHUGHQ ]X HU
P|JOLFKHQ$QGHUVDOVEHL6103ZRGLH6WHXHUXQJYRQDNWLYHQ1HW]
ZHUNNRPSRQHQWHQ LP9RUGHUJUXQGVWDQG OLHJHQGLH=LHOHYRQ5021
HKHULP0DQDJHPHQWGHV1HW]ZHUNHVXQGGHU3UREOHPGLDJQRVH.RQ
NUHW KDQGHOW HV VLFK XP2IIOLQH2QOLQH$XI]HLFKQXQJ YRQ $UEHLWVSD
UDPHWHUQ SURDNWLYHV 0RQLWRULQJ 3UREOHPHUNHQQXQJ XQG ¥PHOGXQJ
VRZLHYHUWHLOWH2SHUDELOLWlW>&08@5021LVWGLHDNWXHOOH9HUVLRQ
GHU5021’HILQLWLRQHQ
 :%(0
:%(0:HE%DVHG(QWHUSULVH0DQDJHPHQWLVWHLQH(QWZLFNOXQJ
QHXHUHQ’DWXPV(LQH5HLKHYRQ IKUHQGHQ$QELHWHUQ IU+DUGXQG
6RIWZDUH ¥ 0LFURVRIW &LVFR ,17(/ &RPSDT XQG %0&¥ VFKORVVHQ
VLFK  ]X HLQHU ,QLWLDWLYH ]XVDPPHQ XPDXI GHU%DVLV YRQ 6WDQ
GDUGVHLQHHLQKHLWOLFKH6FKQLWWVWHOOH]XVFKDIIHQGLH]XHLQHUREMHNWRUL
HQWLHUWHQ%HKDQGOXQJGHU.RPSRQHQWHQHLQHV ,76\VWHPV IKUHQ VROO
>:%(0@0LWWHZXUGHGLH,QLWLDWLYHGHU’07)XQWHUVWHOOW
’HU 9RUWHLO GLHVHU ,QLWLDWLYH EHVWHKW GDULQ GD ]ZDU HWDEOLHUWH
6WDQGDUGV QLFKW DQJHWDVWHW DEHU GDKLQJHKHQG HUZHLWHUWZHUGHQ GD
HLQH HLQKHLWOLFKH %HVFKUHLEXQJ GHU ]X YHUZDOWHQGHQ 8PJHEXQJ JH
VFKDIIHQ ZLUG ’HU =XJULII DXI ’DWHQ HUIROJW GDQQ XQDEKlQJLJ YRP
NRQNUHWHQ 7HLO GHV ,76\VWHPV VWHWV DXI GHPVHOEHQ :HJ ’DGXUFK
ZHUGHQ XQWHUVFKLHGOLFKH $3,“V XQG .RPPXQLNDWLRQVZHJH YHUPLHGHQ
ZDV ]X HLQHU HLQIDFKHUHQXQG JOHLFKPlLJHUHQ%HKDQGOXQJ XQG.RU
UHODWLRQ DOOHU ’DWHQ LQ GHU 8QWHUQHKPHQV,7 DOV ELVKHU IKUHQ VROO
,QVEHVRQGHUH NDQQ GXUFK GLHVH $EVWUDNWLRQ GLH YROOVWlQGLJH 8PVHW
]XQJ HLQHV REMHNWRULHQWLHUWHQ 3DUDGLJPDV ZHOFKHV VSlWHU QRFK

 6LHKH$EVFKQLWWHXQG
 9HUVFKLHGHQHQRWZHQGLJH=XVlW]HVLQGLQ>&08@GHILQLHUW
 ’07) ’HVNWRS0DQDJHPHQW7DVN)RUFH
(LQIKUXQJ.ODVVLIL]LHUXQJKHUN|PPOLFKHU7RROV 
JHQDXHUEHKDQGHOWZLUGHUIROJHQ$EELOGXQJ]HLJWGHQHUVWHQ7HLOGHV
,QIRUPDWLRQVVFKHPDV ]X :%(0 LQ ZHOFKHP GLH 2EMHNWRULHQWLHUXQJ
JXW]XHUNHQQHQLVW
 .ODVVLIL]LHUXQJKHUN|PPOLFKHU7RROV
,Q DOOHQ %HUHLFKHQ GHU $GPLQLVWUDWLRQ YRQ 6\VWHPHQ RGHU 1HW]
ZHUNHQNRPPHQ7RROV ]XP(LQVDW]$XVGHP%HUHLFKGHV1HW]ZHUN
PDQDJHPHQWVNHQQWPDQGLH8QWHUWHLOXQJLQGUHLSULPlUH.DWHJRULHQ
’LDJQRVHWRROV 0RQLWRUH XQG &RPSXWHUEDVLHUWH 0DQDJHPHQWV\VWHPH
>+HOG@
’LHVH :HUN]HXJH VLQG XQYHU]LFKWEDU ]XU %HDUEHLWXQJ IDVW DOOHU
$XIJDEHQGHU$GPLQLVWUDWRUHQ’XUFKYHUWHLOWH6\VWHPHPLWPHKUHUHQ
$EELOGXQJ:%(0&,06FKHPDY>:%(0@
(LQIKUXQJ.ODVVLIL]LHUXQJKHUN|PPOLFKHU7RROV 
6WDQGRUWHQLVWHVXQSURGXNWLYVLFK]XMHGHP*HUlWSK\VLVFK]XEHJH
EHQXP(LQVWHOOXQJHQGXUFK]XIKUHQ2IWLVWGLH(LQVWHOOXQJRGHUGHU
7HVW LQVEHVRQGHUH YRQ 1HW]ZHUNNRPSRQHQWHQ QXU GXUFK VSH]LHOOH
+DUGZDUHP|JOLFKGLHPLWJHIKUWZHUGHQPX
’LH PHLVWHQ ,76\VWHPH KDEHQ VLFK DXV KRVWEDVLHUWHQ 6\VWHPHQ
HQWZLFNHOW’HUEHUZLHJHQGH7HLODOOHU)HKOHU LQ HLQHPVROFKHQ8P
IHOGZLUG LP1HW]ZHUN YHUXUVDFKW’DKHUZXUGHQ JURH$QVWUHQJXQ
JHQ XQWHUQRPPHQ JHHLJQHWH :HUN]HXJH ]X VFKDIIHQ XP GLHVHQ
)HKOHUTXHOOHQ]XEHJHJQHQ+HUVWHOOHUYRQ1HW]ZHUNKDUGZDUHHQWZLN
NHOWHQVFKRQIUK]HLWLJ3URJUDPPHPLWWHOVGHUHULKUH+DUGZDUHDEJH
IUDJW XQG JHVWHXHUW ZHUGHQ NRQQWH =XGHP HUP|JOLFKHQ HV $JHQWHQ
GLH LQ GDV1HW]ZHUN HLQJHEUDFKWZHUGHQ )HKOHU UHFKW VFKQHOO ]X HU
NHQQHQ ’LH HLQ]HOQHQ *HUlWH ZHUGHQ DXFK LPPHU LQWHOOLJHQWHU XQG
ODVVHQVLFKLQLPPHUK|KHUHP8PIDQJQXUGXUFK6RIWZDUHVWHXHUQXQG
NRQILJXULHUHQ 1HW]ZHUNSURWRNROOH VLHKWPDQ HLQPDO YRQ0LFURVRIWV
1HW%(8,DEHQWKDOWHQLQGHU5HJHOEHUHLWV0|JOLFKNHLWHQ)HKOHUDXI
GHPhEHUWUDJXQJVZHJ ]X HUNHQQHQ 6R N|QQHQ LQ EHVWLPPWHQ1HW]
ZHUNNRPSRQHQWHQ GLH $Q]DKO GHU YHUORUHQJHJDQJHQHQ 3DNHWH GLH
1HW]ZHUNDXVODVWXQJ XQG GHUJOHLFKHQ PHKU GLUHNW DEJHIUDJW ZHUGHQ
RKQHGDHLQ6RIWZDUHDJHQWGD]XQ|WLJLVW
:HUGHQ GHPJHJHQEHU ’HVNWRS%HWULHEVV\VWHPH XQG 6HUYHU
%HWULHEVV\VWHPHDEVHLWVYRQ81,;DOVNODVVLVFKHP1HW]ZHUNEHWULHEV
V\VWHP EHL GHP +DUG XQG 6RIWZDUH VWHWV DXIHLQDQGHU DEJHVWLPPW
VLQGEHWUDFKWHWJLEWHVLQGHU6\VWHPZHOWQRFKYHUJOHLFKVZHLVHZHQLJ
:HUN]HXJH =XP HLQHQ OLHJW HV ZDKUVFKHLQOLFK DQ GHU K|KHUHQ.RP
SOH[LWlWGHU*HUlWHXQG6RIWZDUH]XPDQGHUHQGDUDQGDELVKHUQRFK
NHLQH JURHQ $QVWUHQJXQJHQ LQ 5LFKWXQJ 6WDQGDUGLVLHUXQJ XQWHU
QRPPHQ ZXUGHQ 6R LVW HV ]% HUVW VHLW ]ZHL -DKUHQ EOLFK %,26
8SGDWHVSHU6RIWZDUHGLUHNWDXIGHP0RWKHUERDUGGXUFK]XIKUHQ
’LH %HWULHEVV\VWHPH HQWKDOWHQ ]XU 9HUZDOWXQJ ]XZHQLJ (LJHQLQ
WHOOLJHQ]:lKUHQG81,;VLFKDXFKYRQHLQHUHQWIHUQWHQ6WDWLRQDGPL
QLVWULHUHQ OlW ¥ GXUFK $QPHOGXQJ YLD telnet ¥ PX EHL DQGHUHQ
6\VWHPHQ LPPHU HLQ =XVDW]SURJUDPP JHNDXIW ZHUGHQ XP DGPLQL
VWUDWLYH$XIJDEHQDEVHLWVGHU6\VWHPNRQVROH]XHUP|JOLFKHQ
(LQIKUXQJ.ODVVLIL]LHUXQJKHUN|PPOLFKHU7RROV 
 ’LDJQRVHWRROV
’LDJQRVHWRROV GLHQHQ ]XP $XIILQGHQ YRQ )HKOHUQ DQ 7HLOHQ GHV
’96\VWHPV0HLVWVLQGVLHLP+DUGZDUHEHUHLFKHLJHQVWlQGLJH*HUlWH
GLHEHU6FKQLWWVWHOOHQDQ1HW]ZHUNNRPSRQHQWHQDQJHVFKORVVHQZHU
GHQ7HLOZHLVHN|QQHQVLHDEHUDXFKLQ0RQLWRUHHLQJHEHWWHWVHLQ%HL
VSLHOH GDIU VLQG0XVWHUJHQHUDWRUHQXQG3URWRNROODQDO\VDWRUHQ DEHU
DXFK*HUlWH]XP7HVWYRQ6SHLFKHUFKLSV
.DXP HLQ %HWULHEVV\VWHP DOOHUGLQJV YHUIJW EHU ’LDJQRVHZHUN
]HXJH GD RIIHQEDU GLH 0HLQXQJ KHUUVFKW HLQ =XUFNVHW]HQ GHV 6\
VWHPV UHLFKH DXV XP )HKOHU ]X EHKHEHQ $XV *UQGHQ GHU
:LUWVFKDIWOLFKNHLWZLUGGDQQDXIHLQH,PSOHPHQWLHUXQJYRQ’LDJQRVH
V\VWHPHQYHU]LFKWHW9LHOH3URJUDPPHJHEHQ]ZDUHLQH)HKOHUPHOGXQJ
DXVDEHUGHUHQ’RNXPHQWDWLRQLVWPHLVWHQVGUIWLJXQGGLH0HOGXQJ
VHOEVWZHQLJ DXVVDJHNUlIWLJ’DKHU LVW HLQ 6RIWZDUHIHKOHU GHU VSRUD
GLVFK DXIWULWW VHKU VFKZHU ]X GLDJQRVWL]LHUHQ )DVW GLH HLQ]LJH $XV
QDKPHELOGHQKLHU:HUN]HXJHGLHGHQ3ODWWHQVWDWXVEHUZDFKHQXQG
)HKOHU DP’DWHLV\VWHP RGHU DQ GHU 3ODWWHQREHUIOlFKHPHOGHQ ’LHVH
VLQGLQEHLQDKHDOOHQ%HWULHEVV\VWHPHQ]XILQGHQ
 0RQLWRUH
:HUN]HXJH ]XP0RQLWRULQJ HUP|JOLFKHQ HV GHQ %HWULHE XQG GLH
$XVODVWXQJ YRQ ’96\VWHPHQ ]X EHUZDFKHQ 1HW]ZHUNVHLWLJ XQWHU
VWW]HQGLHPHLVWHQ*HUlWHEHUHLWVHLQH$EIUDJHEHULKUH$XVODVWXQJ
$EHU DXFK 3URWRNROODQDO\VDWRUHQ RGHU 3URJUDPPH ]XU *HVFKZLQGLJ
NHLWVPHVVXQJZHUGHQEHQXW]W
9LHOH%HWULHEVV\VWHPHYHUIJHQEHUUXGLPHQWlUH$QVlW]H]XP$E
IUDJHQGHU$UEHLWVODVWXQG.DSD]LWlWVDXVODVWXQJ+DUGZDUH LP’HVN
WRS NDQQ GHPJHJHQEHU VHKU YLHO VHOWHQHU XQWHUVXFKW ZHUGHQ ’LH
)UDJHQDFKGHUDNWXHOOHQ$XVODVWXQJHLQHULQHLQ6\VWHPHLQJHEUDFK
WHQ1HW]ZHUNNDUWHEOHLEWGDKHULQGHU5HJHOXQEHDQWZRUWHW
(LQIKUXQJ.ODVVLIL]LHUXQJKHUN|PPOLFKHU7RROV 
 3UREHV
3UREHVVLQGSK\VLNDOLVFKH*HUlWHGLHLQGDV1HW]ZHUNHLQJHEUDFKW
ZHUGHQXQGGRUW/DVWPHVVXQJHQXQG)HKOHUVXFKHEHWUHLEHQ)UYLHOH
YHUVFKLHGHQH$QZHQGXQJHQH[LVWLHUHQ3UREHV6LHVLQGYRUDOOHPGRUW
QRWZHQGLJ ZR =XVWlQGH GHV1HW]ZHUNHVPLWWHOV 6RIWZDUH QLFKW IHVW
VWHOOEDUVLQG MHGRFKHLQHVWlQGLJHhEHUZDFKXQJHUUHLFKWZHUGHQVROO
DOVRHLQ’LDJQRVHWRROQLFKWHLQJHVHW]WZHUGHQNDQQ
$XFK IU0LFURFRPSXWHU ZHUGHQ LQ GHU OHW]WHQ =HLW LPPHUPHKU
3UREHVHQWZLFNHOW6LHZHUGHQ]XPHLVWLQ)RUPHLQHU6WHFNNDUWHLQGDV
*HUlW HLQJHEDXW XQG HUP|JOLFKHQ VHKU ZHLWUHLFKHQGH ’LDJQRVHQ GHV
5HFKQHUV+DXSWVlFKOLFKZXUGHQVLHELVKHULQ6HUYHUQRGHU6\VWHPHQ
EHQXW]W GLH KRFKYHUIJEDU JHKDOWHQ ZHUGHQ VROOHQ /HW]WH (QWZLFN
OXQJHQ ]HLJHQ GD DQJHVWUHEW ZLUG GLHVH )XQNWLRQDOLWlWHQ GLUHNW LQ
GLH +DXSWNRPSRQHQWHQ HLQHV 0LFURFRPSXWHUV 0DLQERDUG 1HW]WHLO
/IWHU +’’ *UDSKLNDGDSWHU XVZ HLQ]XDUEHLWHQ >.X@ ’DPLW
ZUGHQ DXFK(QGJHUlWH LP8QWHUQHKPHQVQHW]ZHUNEHU3UREHV YHU
IJHQXQGVREHVVHUYHUZDOWHWZHUGHQN|QQHQ
 &RPSXWHUEDVLHUWH0DQDJHPHQWV\VWHPH
(LQFRPSXWHUEDVLHUWHV0DQDJHPHQWV\VWHPVWHOOWHLQH.RPELQDWLRQ
DXV+DUGZDUHXQG6RIWZDUHGDUPLWGHUGLH9HUZDOWXQJDOVRGDV0D
QDJHPHQW HLQHU ’98PJHEXQJ HUP|JOLFKW ZLUG ,P KHUN|PPOLFKHQ
6LQQH GHQNW PDQ GDEHL DQ 1HW]ZHUNPDQDJHPHQWV\VWHPH ZLH ,%0V
1HW9LHZRGHU681V2SWLYLW\6LHHQWKDOWHQ’LDJQRVHWRROVXQG0RQLWR
UHXQGXQWHUVWW]HQGHQ$GPLQLVWUDWRUEHLZHLWHUJHKHQGHQ$XIJDEHQ
LQGHPVLH6FKZHOOZHUWHEHUZDFKHQDXWRPDWLVFKH0DQDKPHQJHQH
ULHUHQ7URXEOH7LFNHWVHUVWHOOHQXQGGHUJOHLFKHQPHKU$XFK3URGXNWH
]XP (QWHUSULVH,70DQDJHPHQW ZLH VLH LQ GHU YRUOLHJHQGHQ $UEHLW
EHKDQGHOWZHUGHQ VLQGFRPSXWHUEDVLHUWH0DQDJHPHQWV\VWHPH$OOHU
GLQJV VLQG VLH JHJHQEHU GHU XUVSUQJOLFKHQ ’HILQLWLRQ ZLH ]% LQ
>+HOG@IXQNWLRQDOVWDUNHUZHLWHUWZRUGHQ
(LQIKUXQJ$GPLQLVWUDWLRQHLQHU,7/DQGVFKDIW 
 $GPLQLVWUDWLRQHLQHU,7/DQGVFKDIW
)U GLH (LQWHLOXQJ GHU $GPLQLVWUDWLRQ LQ ’LV]LSOLQHQ ELHWHQ VLFK
]ZHL:HJHDQGHUHLQHIKUWEHUGHQ/HEHQV]\NOXVHLQHV1HW]ZHUNV
RGHU ,76\VWHPV GHU DQGHUH EHU GLH $XIJDEHQ GHV $GPLQLVWUDWRUV
>)LW@
’HU/HEHQV]\NOXVHLQHV1HW]ZHUNHVRGHU,76\VWHPVEHVWLPPWVLFK
DXVGHQ9HUlQGHUXQJHQGHV,76\VWHPVZHOFKHGXUFKJHIKUWZHUGHQ
XPGDV6\VWHPVWlQGLJRSWLPDODQGLH$QIRUGHUXQJHQGHV8QWHUQHK
PHQV DQ]XSDVVHQ ’DV 6\VWHP ZLUG JHSODQW XQG LPSOHPHQWLHUW ,P
%HWULHEZLUGHVGDQQEHUZDFKWXQGHVZHUGHQ’DWHQDQQDFKIROJHQGH
3ODQXQJVVFKULWWHZHLWHUJHOHLWHW(VHUJLEWVLFKGHU LQ$EELOGXQJJH
]HLJWHNRQWLQXLHUOLFKH3UR]HGHUKlXILJEHLGHU(QWZLFNOXQJYRQ6RIW
XQG+DUGZDUH]XP(LQVDW]NRPPWVHOWHQMHGRFKEHLP%HWULHEYRQ,7
6\VWHPHQ
(LQH IXQNWLRQDOH(LQWHLOXQJ HUIROJW QDFK GHQ7lWLJNHLWHQ GLH$G
PLQLVWUDWRUHQ ]XP%HWULHEGHV1HW]ZHUNHV DXVIKUHQPVVHQ’DEHL
KDQGHOWHVVLFKXP
MONITORING PLANNING
IMPLEMENTATIONOPERATION
STRATEGY
$EELOGXQJ/HEHQV]\NOXVHLQHV,76\VWHPV>)LW@
(LQIKUXQJ$GPLQLVWUDWLRQHLQHU,7/DQGVFKDIW 
• &RQILJXUDWLRQ&KDQJH0DQDJHPHQW
]XU(UIDVVXQJXQG3IOHJHYRQ,QYHQWDUGDWHQEHU5HVVRXUFHQLQ
QHUKDOEGHU,78PJHEXQJ
• )DXOW3UREOHP0DQDJHPHQW
]XU,GHQWLILNDWLRQXQG%HKHEXQJYRQ)HKOHUQ
• 3HUIRUPDQFH*URZWK0DQDJHPHQW
]XU0HVVXQJXQGbQGHUXQJYRQ/HLVWXQJVSDUDPHWHUQ
• 6HFXULW\$FFHVV0DQDJHPHQW
]XU6LFKHUXQJGHV1HW]ZHUNVJHJHQEHUE|VZLOOLJHQRGHUYHUVH
KHQWOLFKHQ$QJULIIHQXQG]XU$XWKHQWLIL]LHUXQJGHU%HQXW]HU
• $FFRXQWLQJ&RVW0DQDJHPHQW
]XU$EUHFKQXQJJHJHQEHU.XQGHQDEHUDXFK]XU(UIDVVXQJGHU
GXUFKGLH%HUHLWVWHOOXQJHLQHV6HUYLFHHQWVWHKHQGHQ.RVWHQ
>,62@
,QGHUYRUOLHJHQGHQ$UEHLWZXUGH]XU’DUVWHOOXQJGHU IXQNWLRQDOH
:HJJHZlKOWGDGLH$XIWHLOXQJGHU$EWHLOXQJHQ LPEHWUDFKWHWHQ8Q
WHUQHKPHQQDFKIXQNWLRQDOHQ*UXQGVlW]HQHUIROJWLVW’LH$XI]lKOXQJ
GHU 7lWLJNHLWHQ YRQ GHU ,62 DXVJHDUEHLWHW VFKHLQW DOOHUGLQJV QLFKW
YROOVWlQGLJ’DKHUZLUG VLH LP$EVFKQLWW YHUYROOVWlQGLJW XQG SUl]L
VLHUW
 7UHQQXQJLQ$EWHLOXQJHQ
,QMQJVWHU=HLWZXUGHQGLH$EWHLOXQJHQGLHIU8QWHUQHKPHQGLH
,78PJHEXQJZDUWHQLQKRKHP0DHGXUFK2XWVRXUFLQJYHUVHOEVWlQ
GLJW ’DGXUFK VROOWH HLQH WUDQVSDUHQWH .RVWHQVWUXNWXU LQQHUKDOE GHV
8QWHUQHKPHQV HUUHLFKW ZHUGHQ $OV 1DFKWHLO GLHVHU (QWZLFNOXQJ LVW
HLQ JDQ]KHLWOLFKHV 0DQDJHPHQW GHU 8QWHUQHKPHQVODQGVFKDIW QLFKW
PHKUP|JOLFKGDHLQHUHFKWOLFKH7UHQQXQJGHV ,7’LHQVWOHLVWHUVYRP
8QWHUQHKPHQHUIROJW
(LQHDXIGHQHUVWHQ%OLFNUHFKWHLQVLFKWLJH7UHQQXQJLVWGLHMHQLJH
LQ 1HW]ZHUNEHWUHXXQJ 6\VWHP XQG &OLHQWEHWUHXXQJ XQG 6HUYLFHDE
WHLOXQJ IU MHGHQ HLQ]HOQHQ 6WDQGRUW ZLH LQ $EELOGXQJ  LOOXVWULHUW
1LFKW QRWZHQGLJHUZHLVH ZLUG MHGH HLQ]HOQH $EWHLOXQJ UHFKWOLFK VHOE
VWlQGLJ’LHVSlWHUEHKDQGHOWHQ1DFKWHLOHWUHWHQMHGRFKDXFKGDQQDXI
ZHQQ GLH$EWHLOXQJHQ LQ HLQHP UHFKWOLFK YRP8QWHUQHKPHQ JHO|VWHQ
’LHQVWOHLVWHU]XVDPPHQJHIDWZHUGHQ
(LQIKUXQJ$GPLQLVWUDWLRQHLQHU,7/DQGVFKDIW 
’LHVH6WUXNWXUKHUUVFKWLPEHWUDFKWHWHQ8QWHUQHKPHQYRU’DEHL
EHUQLPPWGLH1HW]ZHUNEHWUHXXQJGLH$XIJDEHQGLHGHPNODVVLVFKHQ
1HW]ZHUNPDQDJHPHQW ]XJHK|UHQ GLH 6\VWHP XQG &OLHQWEHWUHXXQJ
GDV6\VWHPPDQDJHPHQWXQGGLH6HUYLFHDEWHLOXQJGHQ+HOS’HVN=HQ
WUDOODXIHQDOOH6W|UXQJVPHOGXQJHQGHV6WDQGRUWHVHLQXQGZHUGHQYRQ
GHU 6HUYLFHDEWHLOXQJ DQ GLH MHZHLOLJH )DFKDEWHLOXQJ ZHLWHUJHUHLFKW
(LQH GDYRQ Y|OOLJ ORVJHO|VWH $EWHLOXQJ EHDUEHLWHW GHQ %HUHLFK
7HOHNRPPXQLNDWLRQ ’LHVH LVW DOV HLJHQVWlQGLJHV 8QWHUQHKPHQ DXV
GHP 3UR]H GHV 2XWVRXUFLQJ KHUYRUJHJDQJHQ -HGH GHU $EWHLOXQJHQ
IKUWGLH(UIDVVXQJDOOHUUHOHYDQWHQ’DWHQQDFKGHQMHZHLOLJHQ$QIRU
GHUXQJHQVHOEVWGXUFK
’LH 9RUWHLOH GLHVHV 9RUJHKHQV OLHJHQ LQ HLQHU HLQIDFKHQ 6WUXNWXU
PLWNODUHQ=XVWlQGLJNHLWHQ’LH(LQWHLOXQJNDQQDOVLQWXLWLYSODXVLEHO
EH]HLFKQHWZHUGHQ
1DFKWHLOHIDOOHQEHLP%HWUDFKWHQGHU$EELOGXQJVRIRUWDXI(LQLJH
$XIJDEHQZLH]%’DWHQHUIDVVXQJLQHLQ5HSRVLWRU\NRPPHQLQDOOHQ
$EWHLOXQJHQYRU’D VLH MHGRFK JHWUHQQW VLQGZHUGHQZDKUVFKHLQOLFK
GLHHLQ]HOQHQ$EWHLOXQJHQHLJHQHDXILKUH%HGUIQLVVH]XJHVFKQLWWHQH
1LVFKHQO|VXQJHQ HLQVHW]HQ GLHPLW GHQHQ DQGHUHU$EWHLOXQJHQ QLFKW
NRPSDWLEHOVLQG1HEHQHLQHUUHGXQGDQWHQ%HDUEHLWXQJYRQSULQ]LSLHOO
JOHLFKHQ $XIJDEHQZLUG GDPLW HLQH HUK|KWH .RPPXQLNDWLRQ JHVFKDI
IHQ GD LP)DOOH HLQHV NRPSOH[HQ)HKOHUV QLFKW HLQH HLQ]HOQH 3HUVRQ
=XJULII DXI DOOH QRWZHQGLJHQ ’DWHQ XQG 3UR]HVVH QHKPHQ NDQQ ’LH
QRWZHQGLJHQ ,QIRUPDWLRQHQ PVVHQ YLHOPHKU DXV GHQ HLQ]HOQHQ $E
WHLOXQJHQ ]XVDPPHQJHWUDJHQ ZHUGHQ :LUG GDV 0DQDJHPHQW ]XGHP
QRFK XQWHUQHKPHQVZHLW EHWUDFKWHW PVVHQ DQ MHGHP 6WDQGRUW DOOH
$EWHLOXQJHQYRUKDQGHQVHLQDOVROLHJWHLQHNRPSOHWWH5HGXQGDQ]DOOHU
QRWZHQGLJHQ$XIJDEHQVWHOOXQJHQYRU

 ’HU%HUHLFK7HOHNRPPXQLNDWLRQZLUGLQGLHVHU$UEHLWQLFKWEHWUDFKWHW,PZHLWH
UHQZLUGGHU7HLOEHUHLFKQXUDXIJHIKUWXPGLH9ROOVWlQGLJNHLW]XZDKUHQ
(LQIKUXQJ$GPLQLVWUDWLRQHLQHU,7/DQGVFKDIW 
 (QWHUSULVH,70DQDJHPHQW
(QWHUSULVH,70DQDJHPHQW ZLUG DXFK DOV (QGWR(QG
0DQDJHPHQW EH]HLFKQHW ,Q EHLGHQ )lOOHQ VROO DXVJHGUFNW ZHUGHQ
GD YRQ HLQHU ]HQWUDOHQ 6WHOOH DXV DOOH 7HLOH GHU LQIRUPDWLRQVWHFKQL
VFKHQ ,QIUDVWUXNWXU HLQHV 8QWHUQHKPHQV YROO JHVWHXHUW ZHUGHQ N|Q
QHQ(LQHP|JOLFKH’HILQLWLRQZlUH
(QGWRHQGPDQDJHPHQWLVWKHDELOLW\WRLGHQWLI\VSHFLILFUHVRXUFHV
WKURXJKRXW\RXU,7LQIUDVWUXFWXUHDQGWKHQRUJDQL]HPRQLWRUDQG
PDQDJH WKHP 7\SLFDOO\ WKHVH UHVRXUFHV DUH ZLGHO\ GLVSHUVHG
WKURXJKRXWWKH(QWHUSULVH>71*@
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$EELOGXQJ0|JOLFKH(LQWHLOXQJGHU$GPLQLVWUDWLRQ
(LQIKUXQJ$GPLQLVWUDWLRQHLQHU,7/DQGVFKDIW 
’LH 2UJDQLVDWLRQ GLHVHV .RQ]HSWHV EHKDQGHOW GDV JHVDPWH ,QIRU
PDWLRQVV\VWHP DOV (LQKHLW ,QVEHVRQGHUH GDGXUFK GD KHXWH 7HOH
SKRQ 9LGHR XQG ’DWHQYHUNHKU EHU HLQH HLQ]LJH /HLWXQJ PLWWHOV
JHHLJQHWHU 3URWRNROOH YHUVDQGW ZHUGHQ LVW HLQH 7UHQQXQJ GHU ,QIUD
VWUXNWXU IU9RLFHGDWHQYRQGHU IU&RPSXWHUGDWHQNDXPQRFK VLQQ
YROO ’DJHJHQ VSULFKW DXFK GD PRGHUQH *HUlWH ]XU
7HOHSKRQYHUPLWWOXQJ0|JOLFKNHLWHQGHU6WHXHUXQJGXUFK&RPSXWHUV\
VWHPHHQWKDOWHQ
0DQJOLHGHUWGDV6\VWHPQDFKHLQHPREMHNWRULHQWLHUWHQ$QVDW]LQ
.ODVVHQXQG2EMHNWHXPHLQHHIIL]LHQWH,GHQWLILNDWLRQXQG0DQLSXOD
WLRQ]XHUUHLFKHQ’DGXUFKLVWHVP|JOLFKDXFKDEVWUDNWH7HLOHGHV,7
6\VWHPV ZLH 3UR]HVVH RGHU µQLFKWGDWHQYHUDUEHLWHQGH§ %HUHLFKH ZLH
7HOHSKRQ\]XLQWHJULHUHQVLHKH$EVFKQLWW
,QWHJUDWLRQ KHUN|PPOLFKHU 7HLOEHUHLFKH )XQNWLRQHQ GHU 6\VWHP
0DQDJHPHQW &RQVROH (UHLJQLVPDQDJHPHQW XQG 2IIHQKHLW JHJHQEHU
DQGHUHQ0DQDJHPHQWV\VWHPHQ VLQG GLH SULPlUHQ 7HLOH HLQHV VROFKHQ
6\VWHPV’LH)XQNWLRQHQZHUGHQLQ$EELOGXQJJH]HLJWXQGLPZHLWH
UHQ9HUODXIGHUYRUOLHJHQGHQ$UEHLWQlKHUXQWHUVXFKW
’LH %HUHLFKH 1HW]ZHUNPDQDJHPHQW 6\VWHP 0DQDJHPHQW +HOS
’HVN$VVHW0DQDJHPHQWXQG&RPPXQLFDWLRQ7HOHSKRQ\ZHUGHQLVR
OLHUWDXFKLQGHUKHXWLJHQ3UD[LVDQJHZDQGW6LHJOLHGHUQVLFKZLHGHU
XP LQ HLQ]HOQH ’LV]LSOLQHQ $EELOGXQJ  ]HLJW GLHVH LQ XQJHRUGQHWHU
)ROJH GD QLFKW HQWVFKHLGEDU LVWZHOFKHU 7lWLJNHLW GLH JU|WH%HGHX
WXQJ ]XNRPPW :LFKWLJ EHL GHU %HWUDFKWXQJ YRQ $EELOGXQJ  XQG
$EELOGXQJ  LVW GD KLHU QLFKW PHKU HLQH 7UHQQXQJ LQ $EWHLOXQJHQ
HUIROJWVRQGHUQGDDOOH$XIJDEHQREMHNWEH]RJHQYRQHLQHU3HUVRQHU
IOOWZHUGHQVROOHQ=XU0RWLYDWLRQGLHVHU9RUJHKHQVZHLVHZLUGLP$E
VFKQLWW6WHOOXQJJHQRPPHQ

 ’DV.RQ]HSWGHU2EMHNWRULHQWLHUXQJZLHLQ>71*@RGHU>5XP@EHKDQGHOWZLUG
DOVEHNDQQWYRUDXVJHVHW]WXQGQLFKWQlKHUHUOlXWHUW
(LQIKUXQJ$GPLQLVWUDWLRQHLQHU,7/DQGVFKDIW 

(LQIKUXQJ$GPLQLVWUDWLRQHLQHU,7/DQGVFKDIW 

’LHKHXWLJH3UD[LV,QWHJUDWLRQYRQ7HLOEHUHLFKHQ 
 ’LHKHXWLJH3UD[LV
’LH %HWUDFKWXQJHQ GHU KHXWLJHQ 3UD[LV ZHUGHQ HQWVSUHFKHQG
$EELOGXQJXQG$EELOGXQJJHJOLHGHUW/HLGHUJLEWHVHLQHJHUDGH]X
EDE\ORQLVFKH %HJULIIVYHUZLUUXQJ %HJULIIH ZHUGHQ YHUVFKLHGHQ LQWHU
SUHWLHUWRGHUJOHLFKH3UREOHPVWHOOXQJHQPLWYHUVFKLHGHQHQ1DPHQYHU
VHKHQ +DXSWVlFKOLFK NRPPW GLHVH 9HUZLUUXQJ GXUFK $QELHWHU YRQ
0DQDJHPHQWV\VWHPHQ]XVWDQGHGLHGDPLW9HUJOHLFKHHUVFKZHUHQXQG
HLQH9ROOVWlQGLJNHLWLKUHV3URGXNWHVVXJJHULHUHQZROOHQ
,P IROJHQGHQ $EVFKQLWW ZHUGHQ GLH ]XP (QWHUSULVH,7
0DQDJHPHQW JHK|UHQGHQ %HJULIIH SUl]LVLHUW ’DEHL ZLUG VRZRKO DXI
DOOJHPHLQH/LWHUDWXUDOVDXFKDXI9HU|IIHQWOLFKXQJHQYRQ3URGXNWDQ
ELHWHUQ ]XUFNJHJULIIHQ ,P DOOJHPHLQHQ VROO GLH DQJHJHEHQH(UOlXWH
UXQJ DOV 5HVXOWDW GHV $EJOHLFKV XQG =XVDPPHQIKUHQV GHU
XQWHUVFKLHGOLFKHQ%HVFKUHLEXQJHQLQGHU/LWHUDWXUDQJHVHKHQZHUGHQ
0DQFKPDOXQWHUVFKLHGHQVLFKGLHJHIXQGHQHQ’HILQLWLRQHQDEHUGHUDU
WLJGDHLQH(QWVFKHLGXQJJHWURIIHQZHUGHQPXWH’DUDXI LVW LP MH
ZHLOLJHQ $EVDW] KLQJHZLHVHQ =XVlW]OLFK ZHUGHQ GLH %HVFKUHLEXQJHQ
GHU%HJULIIHPLWGHQ(UJHEQLVVHQGHU8QWHUVXFKXQJLP8QWHUQHKPHQ
6LHPHQV%XVLQHVV6HUYLFHV*PE+	&R2+*XQWHUOHJW
 ,QWHJUDWLRQYRQ7HLOEHUHLFKHQ
)UDOOH7lWLJNHLWHQLQGHU$GPLQLVWUDWLRQHLQHV,76\VWHPVJLEWHV
7RROVGLHIUHLQHK|KHUH(IIL]LHQ]VRUJHQVROOHQ’LH,QWHJUDWLRQGLH
VHU7RROV LQHLQJHPHLQVDPHV.RQ]HSW LVW9RUDXVVHW]XQJIUGLH1XW
]XQJYRQ6\QHUJLHHIIHNWHQZLH]%GHU9HUPHLGXQJYRQUHGXQGDQWHQ
7lWLJNHLWHQ
 1HW]ZHUNPDQDJHPHQW
0LW GHP1HW]ZHUNPDQDJHPHQWZHUGHQ DOOH +DUGZDUHNRPSRQHQ
WHQEHKDQGHOWGLH]XP$XVWDXVFKRGHUGHU9HUDUEHLWXQJYRQ’DWHQLP
6\VWHPGLHQHQ’LHVVLQGDOOH*HUlWHGLHLQGDV,76\VWHPHLQJHEUDFKW
ZXUGHQXQGDOOH9HUELQGXQJHQGHU*HUlWHXQWHUHLQDQGHU
’LHKHXWLJH3UD[LV,QWHJUDWLRQYRQ7HLOEHUHLFKHQ 
 *HUlWHPDQDJHPHQW
,P,76\VWHPEHILQGHW VLFKHLQHJURH$Q]DKO*HUlWHZLH6HUYHU
+8%V 6ZLWFKHV DEHU DXFK $UEHLWVSODW]UHFKQHU ’DV *HUlWHPDQDJH
PHQWVROODOOHGLHVH*HUlWHNRQILJXULHUHQXQGDEIUDJHQN|QQHQXQGVR
YHUZDOWEDUPDFKHQ
:LH LP HUVWHQ $EVFKQLWW EHUHLWV HUZlKQW ZXUGH GHU 9HUZDOWXQJ
GHV1HW]ZHUNHVELVKHUJURH%HGHXWXQJEHLJHPHVVHQ6RDXFKEHLGHP
EHWUDFKWHWHQ 8QWHUQHKPHQ 6%6 ’LH :HUN]HXJH VLQG HQWVSUHFKHQG
DXVJHUHLIW$Q DOOHQ6WDQGRUWHQZHUGHQ GLHVHOEHQ:HUN]HXJH IU GDV
1HW]ZHUNPDQDJHPHQW HLQJHVHW]W (V LVW XPIDQJUHLFKHV .QRZKRZ
DXIJHEDXW ZRUGHQ *UDSKLVFKH 0RGHOOLHUXQJ XQWHUVWW]W GLH 1DYLJD
WLRQLP1HW]ZHUN’LH*HUlWHN|QQHQUHPRWHELVDXI3RUWHEHQHDGPL
QLVWULHUWZHUGHQ$OOHUGLQJVH[LVWLHUWNHLQ=XJULIIEHU6WDQGRUWHKLQ
ZHJ GD GLH =XVWlQGLJNHLW DQ 6WDQGRUW E]Z 5HJLRQDOJUHQ]HQ
JHEXQGHQLVW
 .DEHOPDQDJHPHQW
’LH’DWHQVWU|PH LP ,76\VWHP ODXIHQ LQ DOOHU 5HJHO EHU.DEHO
,P/$1%HUHLFK VLQGGLHVHQRFKNODU DOV SK\VLNDOLVFKH(QWLWlW VLFKW
EDU ,P :$1%HUHLFK HUIROJW GLH .RPPXQLNDWLRQ ]XPHLVW EHU
’LHQVWOHLVWHUGLHHLQH%DQGEUHLWH]XU9HUIJXQJVWHOOHQ’LHVH9HUELQ
GXQJHQVLQGQLFKWQRWZHQGLJHUZHLVHDQHLQ.DEHOJHEXQGHQ’HU1XW
]HU GLHVHU 9HUELQGXQJHQ YHUZDOWHW GLHVH QLFKW DOV SK\VLNDOLVFK
VRQGHUQDOV ORJLVFK’DV.DEHOPDQDJHPHQW VROO HLQH7UDQVSDUHQ] IU
GHQ$GPLQLVWUDWRUHUUHLFKHQ6W|UXQJHQVROOHQHUNDQQWXQG3DUDPHWHU
GHU 9HUELQGXQJHQ DEJHIUDJW ZHUGHQ N|QQHQ :HLWHU LVW .DEHOPD
QDJHPHQWZLFKWLJIUGDV’HVLJQGHV,76\VWHPVGD’DWHQVWU|PHGHU
DUWLJJHVWHXHUWZHUGHQN|QQHQGDGLHhEHUWUDJXQJVNRVWHQXQG]ZDU
VRZRKOPRQHWlUHUDOVDXFK]HLWOLFKHU$UWPLQLPLHUWZHUGHQ
$XIJUXQGGHVKRKHQ$XIZDQGHVXQGZHLOGLH9HUOHJXQJGHU.DEHO
QLFKW GXUFK GHQ ,7’LHQVWOHLVWHU 6%6 VHOEVW GXUFKJHIKUW ZLUG ZLUG
.DEHOPDQDJHPHQW QLFKW GXUFKJHIKUW $XFK LVW HLQH GHUDUWLJH
9HUZDOWXQJGXUFKGHQ.DEHOYHUOHJHUQXUUXGLPHQWlUYRUKDQGHQZDV
’LHKHXWLJH3UD[LV,QWHJUDWLRQYRQ7HLOEHUHLFKHQ 
DXIJUXQG GHU UHLQHQ 9HUOHJXQJ RKQH 2SWLPLHUXQJVDXIWUDJ QLFKW YHU
ZXQGHUW
 1XW]XQJVWDQGDUGLVLHUWHU0DQDJHPHQWSURWRNROOH
=XU$EIUDJHXQG0DQLSXODWLRQYRQ*HUlWHQGLHQHQVSH]LHOOH3URWR
NROOHGLHLP$EVFKQLWWQlKHUHUOlXWHUWZXUGHQ8PHLQHHIIL]LHQWH
9HUZDOWXQJ GHU 1HW]ZHUNJHUlWH ]X HUP|JOLFKHQ VROO HLQ ZHLWJHKHQG
HLQKHLWOLFKHV XQG GXUFKJlQJLJHV )URQWHQG ]XU 0DQLSXODWLRQ YRQ
1HW]ZHUNREMHNWHQ]XU9HUIJXQJVWHKHQGHVVHQ/RRNDQG)HHOEHLGHU
%HKDQGOXQJVHOEVWXQWHUVFKLHGOLFKHU2EMHNWHJOHLFKEOHLEW
’HU]HLWZHUGHQEHL6%6 OHGLJOLFK6103XQG5021 LQ JU|HUHP
8PIDQJEHQXW]W GD GLHVH YRQ GHQ HLQJHVHW]WHQ0DQDJHPHQWSODWWIRU
PHQJHIRUGHUWZHUGHQ&0,3XQG:%(0ZXUGHQELVKHUZHQQEHU
KDXSW QXU LQ JHULQJHP 8PIDQJ XQG ]X ’HPRQVWUDWLRQV]ZHFNHQ
LPSOHPHQWLHUW
 1XW]XQJYRQ1HW]ZHUN0DQDJHPHQW3ODWWIRUPHQ
)U GLH 9HUZDOWXQJ YRQ 1HW]ZHUNHQ ZHUGHQ VHLW JHUDXPHU =HLW
FRPSXWHUEDVLHUWH0DQDJHPHQWV\VWHPHHLQJHVHW]W’LHVHZHUGHQPHLVW
YRP+HUVWHOOHUYRQ1HW]ZHUNJHUlWHQJHOLHIHUWXQGN|QQHQGDKHU DOOH
DXFKSURSULHWlUHQ0|JOLFKNHLWHQGHU*HUlWHQXW]HQ6LHXQWHUVWW]HQ
EHUHLWVHLQHJURH%UHLWHDQ0DQDJHPHQWDXIJDEHQYRP0RQLWRULQJELV
]XU (UHLJQLVEHKDQGOXQJ (V JDE XQG JLEW 9HUVXFKH GXUFK PRGXODUH
6\VWHPHHLQHHLQKHLWOLFKH%DVLV]XVFKDIIHQPLWWHOVGHUHU*HUlWHYHU
VFKLHGHQHU +HUVWHOOHU EHU HLQ 3URJUDPP YHUZDOWHW ZHUGHQ N|QQHQ
/HLGHUVLQGGLHVH9HUVXFKHDOVJHVFKHLWHUWDQ]XVHKHQ%HVWHQIDOOVN|Q
QHQDOOH*HUlWHLQHLQHP0DQDJHPHQWV\VWHPUHSUlVHQWLHUWZHUGHQEHL
GHU.RQILJXUDWLRQZLUGGDQQDXIGDVMHZHLOVYRP+HUVWHOOHUJHOLHIHUWH
0DQDJHPHQWV\VWHP ]XUFNJHJULIIHQ =ZDU NDQQPDQ GLH ,QIRUPDWLR
QHQ GHU 0,%V HLQ]HOQHU *HUlWH DXFK EHU 0DQDJHPHQWV\VWHPH YRQ
)UHPGDQELHWHUQ YHUlQGHUQ DEHU GLHV LVW VHKU DXIZHQGLJ XQG DXFK
QLFKWEOLFK
’LHKHXWLJH3UD[LV,QWHJUDWLRQYRQ7HLOEHUHLFKHQ 
%HL6%6ZHUGHQLPZHVHQWOLFKHQ1HW]ZHUNNRPSRQHQWHQYRQ]ZHL
+HUVWHOOHUQ HLQJHVHW]W )ROJHULFKWLJ H[LVWLHUHQ ]ZHL 0DQDJHPHQWV\
VWHPHGLHSDUDOOHOHLQJHVHW]WZHUGHQ’LHVHEHLGHQ6\VWHPHYHUIJHQ
QLFKW EHU HLQH JHPHLQVDPH’DWHQEDVLV 3URDNWLYHV0RQLWRULQJZlUH
PLW GHQ YRUKDQGHQHQ:HUN]HXJHQ P|JOLFK ZLUG DEHU QLFKW JHQHUHOO
HLQJHVHW]W
 6\VWHP0DQDJHPHQW
’DV6\VWHP0DQDJHPHQWLVWEHJULIIOLFKVFKZHU]XIDVVHQ’HU%H
JULIIZLUGVRZRKO]XU%H]HLFKQXQJHLQHV0DQDJHPHQWV\VWHPV>+HOG@
DOVDXFKHLQHU’LV]LSOLQHLQHV0DQDJHPHQWNRQ]HSWHV>79@YHUZDQGW
,Q$EELOGXQJLVWGDV6\VWHP0DQDJHPHQWDOV7HLOEHUHLFKGHV(QWHU
SULVH,70DQDJHPHQWHLQJHJOLHGHUW1LFKW]XOHW]WGXUFKGLHKHUN|PP
OLFKH 6WUXNWXULHUXQJ YRQ $GPLQLVWUDWRUHQ LQ 1HW]ZHUN XQG
6\VWHPEHWUHXHU HUVFKHLQW GLHVH *OLHGHUXQJ LQWXLWLY ,P ZHVHQWOLFKHQ
ZHUGHQ LP 6\VWHP 0DQDJHPHQW GLH 7lWLJNHLWHQ ]XU %HWUHXXQJ GHU
6RIWZDUHNRPSRQHQWHQHLQHV,76\VWHPV]XVDPPHQJHIDW8QWHU6RIW
ZDUHZHUGHQQLFKWQXU3URJUDPPHYHUVWDQGHQVRQGHUQDXFK1XW]HU
GDWHQ ’DWHQEDQNHQ XQG 3UR]HVVH GLH ]X HLQHP =HLWSXQNW LP ,7
6\VWHPODXIHQ
6%6DOV’LHQVWOHLVWHU IUGHQ6,(0(16.RQ]HUQKDWGLH6FKZLH
ULJNHLW]ZHLJUXQGVlW]OLFKYHUVFKLHGHQH6\VWHPXPIHOGHU]XEHWUHXHQ
$XVGHU(QWZLFNOXQJGHV.RQ]HUQVKHUDXVHUJLEWVLFK IROJHQGHV%LOG
:lKUHQGEHLP.XQGHQ6,(0(16GLH0LJUDWLRQGHU6HUYHUGLHQVWHDXI
:LQGRZV17 IDVW DEJHVFKORVVHQ LVW XQG QXU QRFK VSH]LHOOH $XIJDEHQ
YRQ 8QL[5HFKQHUQ HUOHGLJW ZHUGHQ ]% 1HW]ZHUNPDQDJHPHQW DXI
68126 VLQG DOOH 6HUYLFHV EHLP.XQGHQ 61, DXI81,; LPSOHPHQ
WLHUWXQGOHGLJOLFKGLH$XWKHQWLIL]LHUXQJHUIROJWDQ3’&VXQG%’&V
DXI:LQGRZV17
9RU GHU =XVDPPHQIKUXQJ GHU $GPLQLVWUDWLRQVJUXSSHQ LQ HLQHU
$EWHLOXQJZDUHQXQWHUVFKLHGOLFKH*UXSSHQIUGLH.XQGHQ6,(0(16

 3’&¥SULPDU\GRPDLQFRQWUROOHU
 %’&¥EDFNXSGRPDLQFRQWUROOHU
’LHKHXWLJH3UD[LV,QWHJUDWLRQYRQ7HLOEHUHLFKHQ 
XQG 61, ]XVWlQGLJ ’HPHQWVSUHFKHQG XQWHUVFKHLGHQ VLFK GLH
:HUN]HXJHXQG9HUIDKUHQ]XP6\VWHPPDQDJHPHQWVHKUVWDUN=XGHP
ZLUGHLQH,QWHJUDWLRQGHU9HUZDOWXQJHUVFKZHUWGDGLH%HWULHEVV\VWH
PHEHUXQWHUVFKLHGOLFKVWDUNDXVJHSUlJWH)lKLJNHLWHQLQ1HW]ZHUNHQ
YHUIJHQXQGGDKHUGLHHLQ]HOQHQ*UXSSHQY|OOLJXQWHUVFKLHGOLFKH$Q
IRUGHUXQJHQDQ:HUN]HXJHKDWWHQ’DV IKUW ]X HLQHP%UXFK LQ GHQ
:HUN]HXJHQ]XP6\VWHPPDQDJHPHQWZLHLQGHQIROJHQGHQ$EVFKQLW
WHQ ]X VHKHQ VHLQ ZLUG ’LH +RPRJHQLVLHUXQJ GHU :HUN]HXJH ZLUG
]ZDU VWDUN YRUDQJHWULHEHQ DEHU HLQH YROOVWlQGLJH =XVDPPHQIKUXQJ
ZLUGQLFKWP|JOLFKVHLQ$XFKZHQQHVQLFKWGLHDNWXHOOH2UJDQLVDWLRQ
GHV’LHQVWOHLVWHUVZLGHUVSLHJHOW ZLUG LP IROJHQGHQ ]ZLVFKHQ %HWUHX
HUQYRQ6,(0(16XQG61,XQWHUVFKLHGHQXPGLHYHUZHQGHWHQ:HUN
]HXJHXQG9HUIDKUHQXQWHUVFKHLGHQ]XN|QQHQ
 %DFNXSDQG’LVDVWHU5HFRYHU\
2KQH=XJULIIDXIGLHDOV’DWHQJHVSHLFKHUWHQ,QIRUPDWLRQHQNDQQ
KHXWH NHLQ 8QWHUQHKPHQ EHUOHEHQ .DXP HLQ 8QWHUQHKPHQ OHLVWHW
VLFKGDV5LVLNRVHLQH’DWHQOHGLJOLFKDXIGHQ’DWHQWUlJHUQLPODXIHQ
GHQ%HWULHE]XKDOWHQ’HUHQ6LFKHUXQJNRPPWGHVKDOEJURH%HGHX
WXQJ]XXQGVLH LVW$XIJDEHGHV%DFNXSVXQGGHV’LVDVWHU5HFRYHU\
=XVLFKHUQVLQGGDEHLQLFKWQXU ,QIRUPDWLRQHQGLH LP/DXIHGHU=HLW
YRQ GHQ0LWDUEHLWHUQ GHV 8QWHUQHKPHQV HUVWHOOW ZXUGHQ $XFK (LQ
VWHOOXQJHQLQ6\VWHPHQGLHQXUPLWHLQHPKRKHQ$XIZDQGDQ6SH]LD
OLVWHQ]HLWXQGGHQ HQWVSUHFKHQGHQ.RVWHQ YHUEXQGHQ VLQG ]lKOHQ ]X
GHQVLFKHUQVZHUWHQ’DWHQ
*UXQGOHJHQGH 6LFKHUXQJVPDQDKPHQ ZHUGHQ GXUFK VSH]LHOOH
+DUGZDUH HUP|JOLFKW 6RJ 5$,’6\VWHPH VWHOOHQ GLH ’DWHQ QDFK
$XVIDOOHLQHU3ODWWHGXUFKUHGXQGDQWH6SHLFKHUXQJGHU,QIRUPDWLRQHQ
ZLHGHUKHU6SLHJHOVHUYHUN|QQHQEHL$XVIDOOHLQHV6HUYHUVGHVVHQ$XI
JDEHQEHUQHKPHQ7HLOHHLQHV6HUYHUVN|QQHQZlKUHQGGHV%HWULHEV
DXVJHWDXVFKWZHUGHQ+RW6ZDSZLH]%EHL1HW]WHLOHQEOLFK7URW]

 5$,’≅UHGXQGDQWDUUD\RI LQH[SHQVLYHGLVNV LP0DUNHWLQJ6FKULIWWXPDXFKUH
GXQGDQWDUUD\RILQGHSHQGHQWGLVNV
’LHKHXWLJH3UD[LV,QWHJUDWLRQYRQ7HLOEHUHLFKHQ 
GLHVHU0DQDKPHQN|QQHQ’DWHQYHUOXVWHDXIWUHWHQVRGDHLQH:LH
GHUKHUVWHOOXQJQRWZHQGLJZLUG
%DFNXSXQG’LVDVWHU5HFRYHU\VLQG%HJULIIHGLHYRQHLQLJHQ+HU
VWHOOHUQ EHQXW]W ZHUGHQ XP GLH )XQNWLRQVEHUQDKPH DXVJHIDOOHQHU
GXUFK JOHLFKDUWLJH UHGXQGDQW LP 6\VWHP YRUJHKDOWHQH.RPSRQHQWHQ
]XEHVFKUHLEHQ’LHKLHUYHUZHQGHWH¥XQGlOWHUH¥’HILQLWLRQEH]LHKW
VLFKDXIGLHUHLQH’DWHQVLFKHUXQJJHJHQ9HUOXVW
%DFNXS6\VWHPH VLFKHUQ ’DWHQ ]X HLQHP =HLWSXQNW DXI HLQHQ VL
FKHUHQ’DWHQWUlJHULQGHP’XSOLNDWHGHU2ULJLQDOGDWHLHQHUVWHOOWZHU
GHQ >+XV@ %lQGHU ZHUGHQ DOV EHVWJHHLJQHWH 0HGLHQ DQJHVHKHQ
>’XUU@ %HL ’DWHQYHUOXVWHQ GXUFK +DUGZDUHIHKOHU %HQXW]HUIHKOHU
$QJULIIH GXUFK 9LUHQ RGHU 3HUVRQHQ RGHU DQGHUH 7\SHQ YRQ )HKOHUQ
NDQQGHU=XVWDQGGHV6\VWHPV ]XP=HLWSXQNWGHU6LFKHUXQJZLHGHU
KHUJHVWHOOWZHUGHQ’DV(UVWHOOHQYRQ%DFNXSVNDQQ]HQWUDOLVLHUWZHU
GHQ ’DQQ VLFKHUW HLQ 5HFKQHU DOOH UHOHYDQWHQ ’DWHQ 0HLVW ZHUGHQ
KLHUIU%DQGZHFKVOHUEHQXW]W’HU9RUWHLOOLHJWLQHLQHUYHUHLQIDFKWHQ
$GPLQLVWUDWLRQ
’LVDVWHU 5HFRYHU\ ZLUG YRQ VSH]LHOOHQ:HUN]HXJHQ GXUFKJHIKUW
’HU9RUWHLOJHJHQEHU%DFNXS9HUIDKUHQOLHJWGDULQGDHLQNRPSOHW
WHV 6\VWHP SUDNWLVFK RKQH 9RUDUEHLWHQ DXFK YRQ /DLHQ ZLHGHUKHUJH
VWHOOW ZHUGHQ NDQQ :lKUHQG ]XP :LHGHUKHUVWHOOHQ YRQ ’DWHQ YRQ
HLQHP%DFNXS ]XQlFKVW GLH3ODWWHQ SDUWLWLRQLHUW GDV%HWULHEVV\VWHP
LQVWDOOLHUW XQG GDV %DFNXS3URJUDPP DXIJHVSLHOW XQG NRQILJXULHUW
ZHUGHQPVVHQVLQGGLHVH7lWLJNHLWHQEHL’LVDVWHU5HFRYHU\3URGXN
WHQ QLFKW QRWZHQGLJ*HUDGH EHL YHUWHLOWHQ 6\VWHPHQ LQ GHQHQ QLFKW
MHGHU6WDQGRUW EHU HLQHQ$GPLQLVWUDWRU YHUIJW N|QQHQ0LWDUEHLWHU
YRU2UW6\VWHPHZLHGHU]XP/DXIHQEULQJHQRKQHGDH[WUDHLQ6SH
]LDOLVWDQUHLVHQPX
%HL GHQ %HWUHXHUQ YRQ 6,(0(16 XQG 61, ZHUGHQ 6LFKHUXQJV
ZHUN]HXJHHLQJHVHW]WGLHEHUGDV1HW]ZHUNDXIVSH]LHOOH%DFNXSVHU
YHU LP 6WDQGRUW VLFKHUQ 2EZRKO GHU $QVDW] JOHLFK LVW ZHUGHQ
XQWHUVFKLHGOLFKH3URGXNWH YHUZHQGHW XPGDPLW GHQ(LJHQKHLWHQ GHU
]XJUXQGHOLHJHQGHQ %HWULHEVV\VWHPH 5HFKQXQJ ]X WUDJHQ ’LH (QW
ZLFNOXQJ JHKW DOOHUGLQJV LQ GLH 5LFKWXQJ HLQHV HLQKHLWOLFKHQ
’LHKHXWLJH3UD[LV,QWHJUDWLRQYRQ7HLOEHUHLFKHQ 
6LFKHUXQJVV\VWHPV’DPLWZHUGHQ6FKZlFKHQDXVJHUlXPW GLH GXUFK
GDV (LQEULQJHQ DQGHUHU %HWULHEVV\VWHPH HQWVWDQGHQ VLQG %HLVSLHOV
ZHLVH GUIWH GDQQ DXFK HLQH 6LFKHUXQJ GHU $XWKHQWLIL]LHUXQJVVHUYHU
LP 61,%HUHLFK HUIROJHQ ’LH 6LFKHUXQJ HUVWUHFNW VLFK QXU EHU GLH
6HUYHU &OLHQWVLFKHUXQJ ZLUG VWDQGDUGPlLJ QLFKW GXUFKJHIKUW (LQ
%HQXW]HUNDQQ]ZDUHLQH6LFKHUXQJDQIRUGHUQLQGLHUHJHOPlLJH’D
WHQVLFKHUXQJZHUGHQ&OLHQWVMHGRFKQLFKWHLQJHEXQGHQ
’LVDVWHU5HFRYHU\ZLUGQLFKWEHWULHEHQ%HL81,;VLQGNHLQHHQW
VSUHFKHQGHQ:HUN]HXJHHUKlOWOLFKPHLVWVLQG6LFKHUXQJHQQXURIIOLQH
P|JOLFK ZDV KLQVLFKWOLFK GHU 9HUIJEDUNHLW GHU 6HUYHU LQDN]HSWDEHO
LVW ,P:LQGRZV178PIHOG JLEW HV HQWVSUHFKHQGH:HUN]HXJH GLHVH
NRPPHQMHGRFKQLFKW]XP(LQVDW](VLVWDXFKQLFKW]XHUZDUWHQGD
$NWLYLWlWHQ LQ5LFKWXQJ’LVDVWHU5HFRYHU\ DXIJHQRPPHQZHUGHQ VR
ODQJHQLFKWJHHLJQHWH:HUN]HXJHIUGLH8QL[6\VWHPH]XU9HUIJXQJ
VWHKHQ GD VRQVW GLH DQJHVWUHEWH (LQKHLWOLFKNHLW LQ GHQ %DFNXS
9HUIDKUHQZLHGHUGXUFKEURFKHQZUGH
 6HFXULW\0DQDJHPHQW
’LH KRKH $EKlQJLJNHLW GHU 8QWHUQHKPHQ YRQ LKUHQ ’DWHQ HUIRU
GHUWQLFKW QXU6FKXW] YRU9HUOXVW VRQGHUQ DXFK YRU XQEHIXJWHP=X
JULII’LHVH$XIJDEHREOLHJWGHP6HFXULW\0DQDJHPHQW9HUVFKLHGHQHV
PXJHWDQZHUGHQVROOHQQXUDXWRULVLHUWH=XJULIIHDXIGDV,76\VWHP
]XJHODVVHQZHUGHQ
,P26,6WDQGDUGLVW6HFXULW\0DQDJHPHQWLQGUHL.DWHJRULHQHLQ
JHWHLOW>,62@
 6\VWHP6HFXULW\0DQDJHPHQW
 6HFXULW\6HUYLFH0DQDJHPHQW
 6HFXULW\0HFKDQLVP0DQDJHPHQW
=XQlFKVW LVW HLQ XQWHUQHKPHQVZHLWHV 6LFKHUKHLWVNRQ]HSW QRWZHQ
GLJ 6\VWHP6HFXULW\0DQDJHPHQW LQZHOFKHP IHVWJHOHJW LVWZHOFKH
6LFKHUKHLWVNULWHULHQ LP 6\VWHP DQ]XZHQGHQ VLQG 6HFXULW\ 3ROLF\
0DQDJHPHQWZLH9HUOHW]XQJHQ IHVWJHVWHOOWZHUGHQN|QQHQ 6HFXULW\
$XGLW 0DQDJHPHQW XQG ZLH JJI GDUDXI ]X UHDJLHUHQ LVW (YHQW
’LHKHXWLJH3UD[LV,QWHJUDWLRQYRQ7HLOEHUHLFKHQ 
+DQGOLQJ 0DQDJHPHQW 6HFXULW\ 5HFRYHU\ 0DQDJHPHQW ’DQQ ZLUG
HLQ]HOQHQ 7HLOHQ GHV ,76\VWHPV HLQ DXI GLHVHQ 6LFKHUKHLWVNULWHULHQ
EDVLHUHQGHV 6LFKHUKHLWV]LHO ]XJHRUGQHW 6HFXULW\ 6HUYLFH 0DQDJH
PHQW=XOHW]WZHUGHQ0HFKDQLVPHQGHILQLHUWGLH]XU(UUHLFKXQJGLH
VHU 6LFKHUKHLWV]LHOH YHUZHQGHW ZHUGHQ 6HFXULW\ 0HFKDQLVP
0DQDJHPHQW’D]X]lKOHQ9HUVFKOVVHOXQJ6LJQDWXUHQ=XJULIIVNRQ
WUROOH ’DWHQLQWHJULWlW $XWKHQWLIL]LHUXQJ XQG DQGHUH VLFKHUKHLWVUHOH
YDQWH3XQNWH
’LHVHV .RQ]HSW VROOWH LP 8QWHUQHKPHQ GXUFKJlQJLJ VHLQ GDPLW
QLFKW ]%GXUFK8P]XJYRQ0LWDUEHLWHUQ/FNHQ LP6LFKHUKHLWVV\
VWHPHQWVWHKHQ,QGLHVHP.RQ]HSWVLQGDXFK5LFKWOLQLHQ]XU9HUJDEH
YRQ .HQQZ|UWHUQ XQG GLH .DWHJRULVLHUXQJ GHU 6LFKHUKHLWVVWXIHQ YRQ
’DWHQHQWKDOWHQ’DWHQZHUGHQGXUFKHLQH5LVLNRDQDO\VHLQGLHVH.D
WHJRULHQHLQJHVWHOOW>’XUU@
’DQQ LVW HLQH HLQKHLWOLFKH ,PSOHPHQWLHUXQJ QRWZHQGLJ =XU $X
WKHQWLILNDWLRQLVWHLQH]HQWUDOH6WHOOH]XHPSIHKOHQGDGXUFK]XVlW]OL
FKH ORNDOH =XJULIIVEHUHFKWLJXQJHQ GDV 6\VWHP OHLFKW XQEHUVLFKWOLFK
ZLUG(VNDQQ]XIHKOHUKDIWHQ%HUHFKWLJXQJHQNRPPHQ(LQKLHUDUFKL
VFKHV5HFKWHV\VWHPZHOFKHVLP8QWHUQHKPHQGXUFKJlQJLJDQJHZDQGW
ZLUGLVWJHJHQEHUVFKOHLFKHQGHQ)HKOHUQUHFKWZLGHUVWDQGVIlKLJXQG
ZLUGGDKHUYRQ)LUPHQHLQJHVHW]W>.RU@
$QJHQRPPHQ LQ HLQHU )LUPD H[LVWLHUHQ ]ZHL 6WDQGRUWH$ XQG%
PLWMHYLHU6HUYHUQ$ELV$XQG%ELV%(LQKLHUDUFKLVFKHV5HFK
WHV\VWHPN|QQWHGDQQZLHLQ$EELOGXQJGDUJHVWHOOWDXVVHKHQ
’LHVHV 0RGHOO LVW VHKU HLQIDFK JHKDOWHQ XP GDV 3ULQ]LS ]X YHU
GHXWOLFKHQ(VXQWHUVWHOOW]%GDDOOH%HQXW]HU%HUHFKWLJXQJHQQXU
DXI HLQHP6HUYHU EHQ|WLJHQ -H XPIDQJUHLFKHU GLH8PJHEXQJ XQG MH
YHUWHLOWHUGLH%HUHFKWLJXQJHQZHUGHQGHVWRIHLQHUNDQQPDQGLH+LHU
DUFKLH JUDQXOLHUHQ (V ZlUH GHQNEDU $GPLQLVWUDWRUHQ IU HLQ]HOQH
3UR]HVVHZLH’DWHQEDQNHQ RGHU%HQXW]HUYHUZDOWXQJ ]X EHVWLPPHQ
ZHOFKHNHLQHQ=XJULIIDXIDQGHUH*HELHWHZLH]%GLH9HUZDOWXQJYRQ
3ODWWHQVSHLFKHUQKDEHQ
’LHKHXWLJH3UD[LV,QWHJUDWLRQYRQ7HLOEHUHLFKHQ 

’LHKHXWLJH3UD[LV,QWHJUDWLRQYRQ7HLOEHUHLFKHQ 
’LH)HKOHUDQIlOOLJNHLW HLQHV VROFKHQ6\VWHPV LVWZHLWDXV JHULQJHU
DOVGLHYHUWHLOWHU6WUXNWXUHQ,PYRUOLHJHQGHQ)DOOVLQGGUHL.RQWUROO
LQVWDQ]HQ YRUKDQGHQ )HKOHU RGHU EHZXW HUVWHOOWH XQ]XOlVVLJH (LQ
VWHOOXQJHQ GLH GXUFK $GPLQLVWUDWRUHQ JHPDFKWZHUGHQ N|QQHQ YRQ
GHQ GDUEHUOLHJHQGHQ 6XSHUYLVRUHEHQHQ HUNDQQW XQG NRUULJLHUW ZHU
GHQXQGXPJHNHKUW’DV$XQG2EHLHLQHPVROFKHQ9RUJHKHQLVWGLH
JHQDXH’RNXPHQWDWLRQGHUbQGHUXQJHQVLHKH.DSLWHO
’LHOHW]WH7lWLJNHLWEHVWHKWLQHLQHU.RQWUROOHGHU6\VWHPVLFKHUKHLW
GXUFKQLFKWDXWRULVLHUWH(LQGULQJYHUVXFKHXQGGHP(LQVDW]YRQhEHU
ZDFKXQJVZHUN]HXJHQ
9RQHLQHU]HQWUDOHQ6WHOOHGHV.RQ]HUQV6,(0(16ZHUGHQ6LFKHU
KHLWVULFKWOLQLHQSURSDJLHUWGLHORNDOXP]XVHW]HQVLQG’LHVHHQWKDOWHQ
9RUJHKHQVZHLVHQQDFKGHQHQGDV6LFKHUKHLWVPDQDJHPHQW DXVJHULFK
WHW ZHUGHQ VROO $Q MHGHP 6WDQGRUW ZHUGHQ GLHVH YRQ GHU MHZHLOLJHQ
6\VWHPEHWUHXXQJ XPJHVHW]W =XU .RQWUROOH JLEW HV 6WLFKSUREHQ LQ
)RUPYRQ(LQGULQJYHUVXFKHQLQGLH6HUYHU
7URW] GHU ]HQWUDOHQ9RUJDEH GHU5LFKWOLQLHQ NRPPW HV ]X JURHQ
8QWHUVFKLHGHQLQGHU8PVHW]XQJDP6WDQGRUW’DGLH5LFKWOLQLHQDOO
JHPHLQ JHKDOWHQ VLQG LVW MHGHU$GPLQLVWUDWRU DQ VHLQHP6WDQGRUW LQ
GHU /DJH HLQH LKP DQJHPHVVHQ HUVFKHLQHQGH 8PVHW]XQJ YRU]XQHK
PHQ6RZHUGHQ]%DP6WDQGRUW’VVHOGRUI$QJULIIHEHUQLFKW]XP
,76\VWHP JHK|UHQGH*HUlWH DEJHZHKUW LQGHP MHGHU 3RUW GHU 6WHUQ
NRSSOHU PLW GHU ]XP GRUW DQJHVFKORVVHQHQ *HUlW JHK|ULJHQ 0$&
$GUHVVH IUHLJHVFKDOWHW ZLUG $Q DQGHUHQ 6WDQGRUWHQ ZLUG DUJXPHQ
WLHUWGDGXUFKGDV9RUKDQGHQVHLQDEJHVFKORVVHQHU*HElXGHHLQHKLQ
UHLFKHQGH6LFKHUXQJEHVWHKW’LHVHEHLGHQ9RUJHKHQVZHLVHQVWHOOHQGLH
LQGLYLGXHOOH8PVHW]XQJ HLQ XQG GHUVHOEHQ 6LFKHUKHLWVULFKWOLQLHQ GDU
ELHWHQ DEHU VWDUN XQWHUVFKLHGOLFKH 6LFKHUKHLWVVWXIHQ ’LH $XWKHQWLIL
]LHUXQJ %HQXW]HUYHUZDOWXQJ XQG 6\VWHPYHUZDOWXQJ HUIROJHQ QLFKW
]HQWUDOVRGDGLHVHXQWHUVFKLHGOLFKHQ6LFKHUKHLWVVWXIHQQLFKWDXIIDO
OHQN|QQHQ
’LH %HQXW]HUYHUZDOWXQJ HUIROJW LP ZHVHQWOLFKHQ EHU GLH %HQXW
]HUGDWHQEDQNHQ YRQ :LQGRZV17 7HLOZHLVH KDEHQ VLFK GLH $GPLQL
VWUDWRUHQ ORNDOH :HUN]HXJH JHVFKDIIHQ GLH QXU DQ HLQ]HOQHQ
’LHKHXWLJH3UD[LV,QWHJUDWLRQYRQ7HLOEHUHLFKHQ 
6WDQGRUWHQ ]XP (LQVDW] NRPPHQ VR LQ ’VVHOGRUI HLQH $FFHVV’%
(LQH9HUZDOWXQJGHU1XW]HUUHFKWHHUIROJWµEHL%HGDUI§VRGDYRQHL
QHP SODQPlLJHQ XQWHUQHKPHQVZHLWHQ 9RUJHKHQ QLFKW JHVSURFKHQ
ZHUGHQNDQQ
’LH .RQWUROOH GHU $XWKHQWLVLHUXQJVSUR]HVVH XQG DQGHUHU VLFKHU
KHLWVUHOHYDQWHU(UHLJQLVVHHUIROJWPDQXHOOGXUFKGDV/HVHQGHU(UHLJ
QLVSURWRNROOH GHV %HWULHEVV\VWHPV ,P 61,8PIHOG NRPPW ]XVlW]OLFK
HLQhEHUZDFKXQJVZHUN]HXJXQWHU81,;]XP(LQVDW]GDV(LQEUXFKV
YHUVXFKHLQGLHVH6\VWHPHDXIVSUHQXQGPHOGHQVROO
 9LUXV’HWHFWLRQDQG5HPRYDO
(LQH *HIlKUGXQJ GHU ’DWHQ HLQHV 8QWHUQHKPHQV NDQQ DXFK DXV
&RPSXWHUSURJUDPPHQ UHVXOWLHUHQ GHUHQ =ZHFN GLH 6FKlGLJXQJ YRQ
IUHPGHQ &RPSXWHUV\VWHPHQ LVW 2EJOHLFK HV PHKUHUH 7\SHQ YRQ VRO
FKHQ&RPSXWHUSURJUDPPHQJLEWGLHQWHGHUDPZHLWHVWHQHQWZLFNHOWH
7\SXVDOV1DPHQVJHEHUIUGLH7lWLJNHLWGHU$EZHKUGXUFKVLHYHUXU
VDFKWHU6FKlGHQ¥9LUXV’HWHFWLRQDQG5HPRYDO
0DQ XQWHUVFKHLGHW GUHL $UWHQ YRQ 6FKlGOLQJVSURJUDPPHQ 6RJ
7URMDQLVFKH 3IHUGH VLQG 3URJUDPPH GLH QHEHQ LKUHU HLJHQWOLFKHQ
)XQNWLRQ ]XVlW]OLFK &RGH HQWKDOWHQ GHU XQHUODXEWH $NWLRQHQ DXV
IKUW(QWZHGHUPHUNWGHU%HQXW]HUGHV3URJUDPPVQLFKWVYRQGHULP
+LQWHUJUXQGODXIHQGHQ6FKDGHQVURXWLQHZHLOGDV3URJUDPPIHKOHUIUHL
]XDUEHLWHQVFKHLQWRGHUGDV3URJUDPPVHOEVWVWHOOWGLH6FKDGHQVURX
WLQHGDU/HW]WJHQDQQWH3URJUDPPHHUZHFNHQGXUFKLKUHQ1DPHQRGHU
GLH %HVFKUHLEXQJ (UZDUWXQJHQ DQ GLH )XQNWLRQDOLWlW EHL $XIUXI
NRPPW VWDWW GHVVHQ GLH 6FKDGHQVURXWLQH ]XU $XVIKUXQJ :HLWHU
HQWZLFNHOWH3URJUDPPHVLQGLQGHU/DJHVLFKIRUW]XSIODQ]HQ:lKUHQG
:UPHU3URJUDPPHVLQGGHUHQHLQ]LJHU=ZHFNHVLVW.RSLHQYRQVLFK
VHOEVWDXIDOOHQHUUHLFKEDUHQ’DWHQWUlJHUQ]XHUVWHOOHQEHVLW]HQ9LUHQ

 ’XUFKGLH’RZQORDGP|JOLFKNHLWYRQ6RIWZDUHLP,QWHUQHWLVWGLH9HUEUHLWXQJYRQ
7URMDQLVFKHQ3IHUGHQVWDUNHUOHLFKWHUWZRUGHQZXUGHHLQVROFKHV3URJUDPP
DOV QHXH 9HUVLRQ GHV EHNDQQWHQ $QWLYLUHQSURJUDPPV 9LUXV6FDQ GHU )LUPD
0F$IHHDXVJHJHEHQ
’LHKHXWLJH3UD[LV,QWHJUDWLRQYRQ7HLOEHUHLFKHQ 
ZHLWHUJHKHQGH6FKDGHQVURXWLQHQ9LUHQVLQGGLHDPZHLWHVWHQHQWZLN
NHOWHQ 6FKlGOLQJH GD VLH QLFKW DQ HLJHQH ’DWHLHQ JHEXQGHQ VLQG
>’XUU@
%HLP9LUXV’HWHFWLRQDQG5HPRYDOVLQGGLHIROJHQGHQ7lWLJNHLWHQ
QRWZHQGLJ
 6FKXW] GHV &RPSXWHUV\VWHPV JHJHQ (LQGULQJHQ YRQ 6FKlGOLQJV
SURJUDPPHQ
 (UNHQQHQYRQHLQJHGUXQJHQHQ6FKlGOLQJVSURJUDPPHQ
 (QWIHUQHQYRQHLQJHGUXQJHQHQ6FKlGOLQJVSURJUDPPHQ
)UGLH OHW]WHQEHLGHQ$XIJDEHQVWHKHQ:HUN]HXJH YHUVFKLHGHQHU
$QELHWHU]XU9HUIJXQJ’LHHUVWH$XIJDEHHUIRUGHUWGDV(UVWHOOHQHL
QHV .RQ]HSWHV GDV 6FKZDFKVWHOOHQ XQG 9HUEUHLWXQJVVWUDWHJLHQ YRQ
9LUHQHLQEH]LHKW
$XFK KLHU VLQG EHL 6%6 GLH 8QWHUVFKLHGH LQ GHU 9HUZDOWXQJ GHV
8QL[8PIHOGHV XQG GHV 178PIHOGHV JHZDOWLJ ’D LQ 81,; ZHQQ
EHUKDXSWQXU:UPHUHLQHVFKlGLJHQGH:LUNXQJHQWIDOWHQN|QQHQ
ZXUGH GLH $EZHKU DXI QLFKW DXWRULVLHUWH =XJULIIH EHVFKUlQNW (LQH
NRQNUHWH6XFKHQDFK9LUHQHQWIlOOWKLHU,P:LQGRZV178PIHOGZHU
GHQ 0DQDKPHQ ]XP DXWRPDWLVFKHQ (UNHQQHQ YRQ HLQJHGUXQJHQHQ
6FKlGOLQJHQYRUJHQRPPHQ’DVKHLWDXIGHQ6HUYHUQDUEHLWHW$QWL
9LUXV6RIWZDUH’LHVH6RIWZDUHOHLVWHWDEHUQXUGLHXQWHU3XQNWXQG
 JHQDQQWHQ 7lWLJNHLWHQ (LQ .RQ]HSW ]XU 9HUPHLGXQJ GHV %HIDOOV
GXUFK (LQVFKUlQNHQ GHU %HQXW]HUUHFKWH RGHU lKQOLFKH 0DQDKPHQ
ZLUGQLFKWEHWULHEHQ
 6WRUDJH0DQDJHPHQW
’DV=LHOGHV6WRUDJH0DQDJHPHQWLVWHLQH2UJDQLVDWLRQGHU’DWHQ
LP1HW]GHUDUW]XHUUHLFKHQGDHLQHUVHLWVGLH9HUIJEDUNHLWJHVLFKHUW
LVW XQG 6LFKHUKHLWV XQG ’DWHQVLFKHUXQJVVWUDWHJLHQ JXW XP]XVHW]HQ
VLQGDQGHUHUVHLWVGLH.RVWHQGHU’DWHQYRUKDOWXQJJHULQJVLQGXQGGLH
=XJULIIV]HLWHQLQHLQHPDQJHPHVVHQHQ5DKPHQEOHLEHQ
’D]XHLJQHQVLFKEHVRQGHUVJXWKLHUDUFKLVFKH.RQ]HSWHEHLGHQHQ
’DWHQYRQ2QOLQH’DWHQWUlJHUQ ]%)HVWSODWWHQDXI1HDUOLQH RGHU
’LHKHXWLJH3UD[LV,QWHJUDWLRQYRQ7HLOEHUHLFKHQ 
2IIOLQH’DWHQWUlJHU ]% RSWLVFKH -XNHER[HQ XQG %DQGZHFKVOHU
DXVJHODJHUWZHUGHQ’LH’DWHLQDPHQUHVSGHUHQ+HDGHUEOHLEHQRQ
OLQHYRUKDQGHQVRGDGHU%HQXW]HUGDYRQQLFKWHLQJHVFKUlQNWZLUG
%HL=XJULIIDXIHLQHDXVJHODJHUWH’DWHLZLUGGLHVHZLHGHUHLQJHODJHUW
’LHP|JOLFKH.RVWHQUHGXNWLRQ LVW HQRUP(WZD  GHU$QIRUGH
UXQJHQ DQ GDV ’DWHLV\VWHP JHOWHQ QXU  GHU GDUDXI EHILQGOLFKHQ
’DWHQ :HLWHU ZLUG DXI HUVWHOOWH ’DWHLHQ LP DOOJHPHLQHQ HWZD QDFK
7DJHQ QDFK LKUHU (UVWHOOXQJ QLFKW PHKU ]XJHJULIIHQ >+60@ 6LH
EHOHJHQ GDQQ QXU QRFK 3ODW] DXI 2QOLQH’DWHQWUlJHUQ :HUGHQ VLH
QLFKWDXVJHODJHUWVLQG3UREOHPHZLHHUVFK|SIWH’DWHQWUlJHUNDSD]LWl
WHQRGHUEHUVFKULWWHQH3ODWWHQTXRWHQGLH)ROJH
%HL 6%6 LVW GDV 3UREOHP DOV VROFKHV GXUFKDXV EHNDQQW +DXSW
VlFKOLFKZLUGYHUVXFKWLKPGXUFK4XRWLHUXQJHQWJHJHQ]XZLUNHQ’LHV
LVWDEHUQRFKQLFKWGXUFKJlQJLJLPSOHPHQWLHUW*UXQGGDIUVLQGYHU
WUDJOLFKH %LQGXQJHQ GLH DXV GHU =HLW GHU $XVJUQGXQJ GHU 6%6
VWDPPHQXQG/HLVWXQJHQPLWSDXVFKDOHQ$EUHFKQXQJVPRGLYRUVHKHQ
’LHVH9HUWUlJHN|QQHQQLFKWRGHUQXUVHOWHQXPJHZDQGHOWZHUGHQ
 $FFRXQWLQJ
’DV=LHOGHU$EVSDOWXQJYRQ,7$EWHLOXQJHQLQUHFKWOLFKVHOEVWlQ
GLJH 8QWHUQHKPHQ LVW HLQH EHVVHUH .RVWHQWUDQVSDUHQ] ]X HUUHLFKHQ
(LQHUVHLWVVLQG$EUHFKQXQJVPRGLPLWGHQDQGHUHQ8QWHUQHKPHQVWHL
OHQ]XILQGHQGLHJDQ]NODUDXVZHLVHQZLHKRFKGHU$QWHLOGHU,7DQ
GHQ8QWHUQHKPHQVNRVWHQLVWXQGDQGHUHUVHLWVVROOHQ’LHQVWOHLVWXQJHQ
DXFK IU ZHLWHUH 8QWHUQHKPHQ DQJHERWHQ ZHUGHQ ’D]X VWHOOHQ GLH
’LHQVWOHLVWHU GHQ8QWHUQHKPHQVWHLOHQ RGHU8QWHUQHKPHQ/HLVWXQJHQ
LQ5HFKQXQJ8QJOFNOLFKHUZHLVHILQGHQVLFKLQGHU5HFKQXQJVOHJXQJ
(LJHQKHLWHQGLHGLHVHP=LHOHQWJHJHQVWHKHQ(LQP|JOLFKHU*UXQGLVW
GD HEHQ GDV $FFRXQWLQJ QLFKW KLQUHLFKHQG PRGHOOLHUW ZXUGH E]Z
ZHUGHQNRQQWH
’DV$FFRXQWLQJVWHOOWGLH’DWHQEHUHLWEHUGLHHLQHVSH]LHOOH$E
UHFKQXQJIUHLQHQ.XQGHQHUVWP|JOLFKZLUG’DEHLPVVHQ5HVVRXU
FHQ GHV ,76\VWHPV GHQ $QIRUGHUXQJHQ GHV 1XW]HUV HQWVSUHFKHQG
’LHKHXWLJH3UD[LV,QWHJUDWLRQYRQ7HLOEHUHLFKHQ 
EHUHLWJHVWHOOWXQGDQVFKOLHHQGQDFKGHP WDWVlFKOLFKHQ9HUEUDXFK LQ
5HFKQXQJ JHVWHOOW ZHUGHQ %HPHVVXQJVJUXQGODJH N|QQWHQ ’DWHQDXI
NRPPHQXQG5HFKHQ]HLWVHLQ
$XFKKLHUKDWGDVEHWUDFKWHWH8QWHUQHKPHQQRFKZHQLJ]XELHWHQ
2EZRKOGLH$QELHWHUGHU:HLWYHUNHKUVQHW]ZHUNH9ROXPLQDEHUHFKQHQ
ZLUGDQGLH.XQGHQSDXVFKDOZHLWHUYHUUHFKQHW(LQH$EUHFKQXQJYRQ
(LQ]HOGDWHQ LVWDEHU VHKUNRPSOL]LHUW GDDXVGHU9HUJDQJHQKHLWXQG
GHU(QWVWHKXQJGXUFK2XWVRXUFLQJWHLOZHLVHDOWH6HUYLFHDQJHERWHZHL
WHUEHGLHQWZHUGHQPVVHQGLHQLFKWG\QDPLVFKDEUHFKHQEDUVLQG$X
HUGHP LVW GLH 5HFKQXQJVOHJXQJ QRFK QLFKW LQ HLQHP HQGJOWLJHQ
=XVWDQG :lKUHQG LQ GHU $QIDQJVSKDVH YHUVXFKW ZXUGH HLQH =HUOH
JXQJLQNOHLQVWH1XW]XQJVHLQKHLWHQGXUFK]XIKUHQLVWGDV8QWHUQHK
PHQ GHU]HLW ZLHGHU DXI GHP :HJ GLH ,7 DOV RULJLQlUHQ 7HLO GHU
%HWULHEVDXVJDEHQ]XEHJUHLIHQXQGEHU3DXVFKDOEHLWUlJHHLQH*UXQG
YHUVRUJXQJVLFKHU]XVWHOOHQ
 6RIWZDUHYHUWHLOXQJ
’LH/DQGVFKDIW HLQHV8QWHUQHKPHQV LVWPHLVWZHLW YHUWHLOW1DFK
HLQHU*UXQGLQVWDOODWLRQGLHYLHOOHLFKWQRFKDQHLQHP]HQWUDOHQ6WDQG
RUW HUIROJW ZHUGHQ GLH 5HFKQHU DQ GHQ MHZHLOLJHQ $UEHLWVSODW] JH
EUDFKW 6ROO QXQ QDFK HLQHU(QWVFKHLGXQJ GHU*HVFKlIWVIKUXQJ HLQH
QHXH6RIWZDUHXQWHUQHKPHQVZHLW HLQJHVHW]W RGHU HLQ8SGDWHYRUKDQ
GHQHU ’DWHQ GXUFKJHIKUW ZHUGHQ LVW HV Y|OOLJ LQDN]HSWDEHO DOOH
5HFKQHUZLHGHUHLQ]XVDPPHOQXQGGLH,QVWDOODWLRQVDUEHLWHQGXUFK]X
IKUHQ’HU:HJHLQHQRGHUPHKUHUH0LWDUEHLWHUYRU2UWGLH6RIWZDUH
DNWXDOLVLHUHQ ]X ODVVHQ LVW WHXHU XQG ODQJVDP ,QVWDOODWLRQVDUEHLWHQ
YRQGHQ%HQXW]HUQGXUFKIKUHQ]XODVVHQLVWULVLNRUHLFKXQGXQWHU6L
FKHUKHLWVDVSHNWHQ QLFKW ]X YHUDQWZRUWHQ $OVR PVVHQ ,QVWDOODWLRQ
$NWXDOLVLHUXQJ XQG 9HUZDOWXQJ GHU 6RIWZDUH P|JOLFKVW EHGLHQHUORV
XQG DXWRPDWLVFK HUIROJHQ :QVFKHQVZHUW GDEHL LVW GD RKQH 1HX
VWDUW GHU &OLHQWUHFKQHU 6RIWZDUH YHUIJEDU ZLUG ’DQQZLUG GHU %H
QXW]HU GHQ (LQJULII GHU LP +LQWHUJUXQG SDVVLHUW QLFKW HLQPDO
’LHKHXWLJH3UD[LV,QWHJUDWLRQYRQ7HLOEHUHLFKHQ 
EHPHUNHQXQG NDQQ GLH YROOH/DXI]HLW GHV5HFKQHUV IU VHLQH$UEHLW
YHUZHQGHQ6HUYHUEOHLEHQYROOVWlQGLJYHUIJEDU
%HLGHQKLHUIU]XU9HUIJXQJVWHKHQGHQ:HUN]HXJHQJOLHGHUWVLFK
GHU9HUWHLOXQJVSUR]HLQ3DFNHQGHU6RIWZDUHSDNHWH3ODQXQJGHU9HU
WHLOXQJXQGGLH9HUWHLOXQJVHOEVW’LHbQGHUXQJHQPVVHQSURWRNROOLHUW
ZHUGHQ8PHLQHEHUK|KWH1HW]ODVW]XYHUPHLGHQVLQGVSH]LHOOH6HU
YHU ]XU 6RIWZDUHYHUWHLOXQJ ]X QXW]HQ GLH SDUDOOHO XQG NDVNDGLHUHQG
6RIWZDUHYRUKDOWHQN|QQHQXQG3URILOH IU EHVWLPPWH5HFKQHU HUODX
EHQ
,P8PIHOGYRQ:LQGRZV17ZLUGEHL6%6HLQ7RROHLQJHVHW]WZHO
FKHV DXFK GLH &OLHQWV EHGLHQW 7HLOZHLVH NRPPHQ DXFK 6\VWHPPLWWHO
]%ORJLQ6FULSWH]XP7UDJHQ’LH*UXQGLQVWDOODWLRQZLUGEHU6HU
YHU RGHU HLJHQV HUVWHOOWH &’V GXUFKJHIKUW $OOH LP =XVDPPHQKDQJ
PLW6RIWZDUHYHUWHLOXQJP|JOLFKHQ)UDJHQZHUGHQPLWGHQ)XQNWLRQHQ
GLHVHV7RROV EHDQWZRUWHW’DGXUFK VLQG WHLOZHLVH ]LHPOLFK XPVWlQGOL
FKH 9HUIDKUHQ QRWZHQGLJ ]% IU GLH )UDJH RE VLFK DQ GHU
,QVWDOODWLRQ HWZDV JHlQGHUW KDW ,P 8QL[8PIHOG ZLUG NHLQH 6RIW
ZDUHYHUWHLOXQJ GXUFKJHIKUW GD QLFKW KLQUHLFKHQG YLHOH LGHQWLVFKH
9HUWHLOXQJVYRUJlQJHDXIWUHWHQ GLH GHQ(LQVDW] YRQ6RIWZDUH IU GLH
VHQ=ZHFNUHFKWIHUWLJHQZUGHQ
 3HUIRUPDQFH0RQLWRULQJ
’DWHQEHVWlQGH XQG /DVW GHU HLQ]HOQHQ .RPSRQHQWHQ HLQHV ,7
6\VWHPVZDFKVHQ LP ODXIHQGHQ%HWULHE UHFKW VFKQHOO(LQHQHXH9HU
VLRQHLQHU6RIWZDUHVWHOOWLQDOOHU5HJHOZHVHQWOLFKK|KHUH$QIRUGHUXQ
JHQ DQ 6SHLFKHUSODW] XQG 5HFKHQOHLVWXQJ GHU 6\VWHPH (LQ %HLVSLHO
JHEHQ GLH %HWULHEVV\VWHPH VHOEVW :lKUHQG GDV 6\VWHP :LQGRZV
PLW FD  0%\WH 3ODWWHQSODW] DXVNDP EHQ|WLJW GLH 9HUVLRQ :LQ
GRZVEEHUHLWVFD0%\WH’LHVVWHOOWHLQH9HUGRSSHOXQJEHLQXU
HLQHP YHUJOHLFKVZHLVH JHULQJHQ 9HUVLRQVVSUXQJ GDU bKQOLFK YHUKlOW
HVVLFKPLW1XW]HUGDWHQ
’DV 3HUIRUPDQFH 0RQLWRULQJ VROO GHP 9HUZDOWHU 0|JOLFKNHLWHQ
ELHWHQ NULWLVFKH =XVWlQGH ]X HUNHQQHQ )ODVFKHQKlOVH DXVILQGLJ ]X
’LHKHXWLJH3UD[LV,QWHJUDWLRQYRQ7HLOEHUHLFKHQ 
PDFKHQ XQG DP EHVWHQ YRU (UUHLFKHQ HLQHV hEHUODVWXQJV]XVWDQGHV
JHHLJQHWH0DQDKPHQ]XWUHIIHQ
*UXQGVlW]OLFKVSLHOW3HUIRUPDQFH0RQLWRULQJLPEHWUDFKWHWHQ8Q
WHUQHKPHQHLQHVHKUXQWHUJHRUGQHWH5ROOH:HOFKH6FKULWWHLQZHOFKHP
8PIDQJXQWHUQRPPHQZHUGHQKlQJWKDXSWVlFKOLFKYRP(QJDJHPHQW
XQG GHU$XVODVWXQJ MHGHV0LWDUEHLWHUV DE:lKUHQG ]% LQ.|OQ LP
%HUHLFK 1HW]ZHUNH XPIDQJUHLFKH ’RNXPHQWDWLRQV XQG hEHUZD
FKXQJVDUEHLWHQDXVJHIKUWZHUGHQZLUGLQDQGHUHQ6WDQGRUWHQVRJXW
ZLH NHLQH SHUPDQHQWH $QDO\VH GXUFKJHIKUW 8QWHUQHKPHQVZHLWH
9RUJDEHQH[LVWLHUHQQLFKW’DGXUFKEHILQGHWVLFKGLH6%6KlXILJLQGHU
UHDNWLYHQ5ROOH
 &DSDFLW\3ODQQLQJ
:HQQ GDV ,76\VWHP HLQHV 8QWHUQHKPHQV HUZHLWHUW ZHUGHQ VROO
XPQHXH$XIJDEHQ]XEHUQHKPHQRGHUEHVWHKHQGHHIIL]LHQWHU]XHUOH
GLJHQPVVHQ 3ODQXQJVDVSHNWH EHDFKWHW ZHUGHQ *XWH 3ODQXQJ XQG
9RUEHUHLWXQJVLQGYRQQ|WHQGDVRQVWGLH*HVDPWOHLVWXQJGHV6\VWHPV
]XVLQNHQGURKW>.X@’DIULVWGDV&DSDFLW\3ODQQLQJ]XVWlQGLJ
8PHLQH(UZHLWHUXQJGHV6\VWHPVP|JOLFKVWRSWLPDO]XJHVWDOWHQ
PVVHQ DOOH DP 6\VWHP EHWHLOLJWHQ .RPSRQHQWHQ DXIHLQDQGHU DEJH
VWLPPWZHUGHQ(LQ JQVWLJHV9RUJHKHQZlUH GLH%LOGXQJ HLQHV 3UR
MHNWWHDPVDXV6SH]LDOLVWHQZHOFKHVDOOH$XVZLUNXQJHQGHUJHSODQWHQ
2SHUDWLRQ IHVWVWHOOW XQG HLQ DEJHVWLPPWHV 9RUJHKHQ HQWZLFNHOW $OV
*UXQGODJHVROOWHQQLFKWQXUGHU]HLWLJH’DWHQGHV6\VWHPVKHUDQJH]R
JHQ ZHUGHQ VRQGHUQ DXFK VWDWLVWLVFKH $QDO\VHQ XQG %HREDFKWXQJHQ
GHUELVKHULJHQ(QWZLFNOXQJGHV6\VWHPV
bKQOLFKZLHEHLP3HUIRUPDQFH0RQLWRULQJ VWHOOW VLFKGDV%LOGEHL
GHU6%6LP%HUHLFK&DSDFLW\3ODQQLQJGDU%HLP(UZHLWHUQRGHU8P
NRQILJXULHUHQGHU,76WUXNWXUREOLHJWHVGHQGDPLWEHIDWHQ0LWDUEHL
WHUQ JHHLJQHWH 6FKULWWH ]X XQWHUQHKPHQ ’DEHL LVW HV LKQHQ
DQKHLPJHVWHOOW.ROOHJHQDQGHUHU$EWHLOXQJHQ LQGHQ3ODQXQJVSUR]H
HLQ]XEH]LHKHQ$QHLQHP6WDQGRUWZXUGHEHWRQWGDVWHWV LQ=XVDP
PHQDUEHLW YRQ 1HW]ZHUN XQG 6\VWHPVSH]LDOLVWHQ HLQ VWLPPLJHV
’LHKHXWLJH3UD[LV,QWHJUDWLRQYRQ7HLOEHUHLFKHQ 
.RQ]HSW HUDUEHLWHWZLUG LQ DQGHUHQKLQJHJHQZLUG HLQ UHDNWLYHU$Q
VDW] YHUIROJW GHU HLQH(UZHLWHUXQJ LP3UREOHPIDOO IDYRULVLHUW1HEHQ
GLHVHQ(QWZLFNOXQJVWlWLJNHLWHQ YRU2UWZLUG ]XVlW]OLFK.QRZKRZ LQ
.RPSHWHQ]]HQWUHQDXIJHEDXWZHOFKHGLH.DSD]LWlWVSODQXQJEHJOHLWHQ
/HLGHUVLQGDXFKGLHVH0DQDKPHQQLFKWXQWHUQHKPHQVZHLWRGHUJDU
NRQ]HUQZHLW NRRUGLQLHUW VR GD VSH]LHOO EHL GHU (QWZLFNOXQJ QHXHU
9HUZDOWXQJVVWUDWHJLHQNDXPLQWHJUDOH$QVlW]HHQWVWHKHQN|QQHQ
 $SSOLFDWLRQ0DQDJHPHQW
’LH9HUZDOWXQJYRQ6RIWZDUH LP,76\VWHPEHVFKUlQNWVLFKQLFKW
DXIGLH LP$EVFKQLWWDQJHVSURFKHQHQ$XIJDEHQVRQGHUQHUIRU
GHUW DXFK GLH hEHUZDFKXQJ GHU 6RIWZDUH ZlKUHQG GHU $UEHLW ’LH
9HUZDOWXQJ XQG hEHUZDFKXQJ YRQ %HWULHEVV\VWHPHQ LVW VHOEVWYHU
VWlQGOLFK XQG EHGDUI NHLQHU ZHLWHUHQ (UOlXWHUXQJ ,Q GHQ IROJHQGHQ
$EVFKQLWWHQ ZHUGHQ GHVKDOE QXU GLH ]ZHL ZLFKWLJVWHQ $SSOLNDWLRQV
IRUPHQDQJHVSURFKHQ’LHVH$QZHQGXQJHQN|QQHQ MHQDFK NRQNUHWHU
,PSOHPHQWDWLRQGHV,76\VWHPVGXUFKZHLWHUHNULWLVFKH$SSOLNDWLRQHQ
HUJlQ]WRGHUVRJDUHUVHW]WZHUGHQ
:HQQ NHLQH JHHLJQHWHQ$JHQWHQ ]XU9HUIJXQJ VWHKHQ EHLVSLHOV
ZHLVHZHLO GLH 6RIWZDUH NHLQHhEHUZDFKXQJVVFKQLWWVWHOOH ELHWHW N|Q
QHQGLH3UR]HVVHGHU$SSOLNDWLRQEHUGDV%HWULHEVV\VWHP]XPLQGHVW
DXI $EDUEHLWXQJ JHSUIW ZHUGHQ XP IHVW]XVWHOOHQ RE VLH QRFK DNWLY
VLQG%HL)HVWVWHOOHQHLQHU)HKOIXQNWLRQN|QQWH]%HLQDXWRPDWLVFKHU
1HXVWDUWGHV3UR]HVVHVHUIROJHQ
 ’DWDEDVH0DQDJHPHQW
’DWHQEDQNHQ]lKOHQ]XGHQZLFKWLJVWHQXQGZDUWXQJVLQWHQVLYVWHQ
7HLOHQ GHV ,76\VWHPV ’LH 9HUIJEDUNHLW HLQHU ’DWHQEDQN NDQQ EH
UHLWV GXUFK UHODWLY NOHLQH )HKOHU VWDUN HLQJHVFKUlQNW ZHUGHQ $XFK
3UREOHPH GLH YRUGHUJUQGLJ LQ NHLQHP =XVDPPHQKDQJ VWHKHQ N|Q
QHQ HLQDQGHU EHHLQIOXVVHQ 6R NDQQ HLQ hEHUODXIHQ YRQ 3URWRNROOGD
WHLHQ GD]X IKUHQ GD NHLQH2SHUDWLRQHQ EHU GHU’DWHQEDQNPHKU
P|JOLFKVLQG(LQH9HUOHW]XQJGHU.RQVLVWHQ]NDQQ]XU=HUVW|UXQJGHU
’LHKHXWLJH3UD[LV,QWHJUDWLRQYRQ7HLOEHUHLFKHQ 
NRPSOHWWHQ’DWHQEDQNIKUHQ$XVGLHVHQ*UQGHQHUKLHOWHQGLH’D
WHQEDQNHQ DOV HLQ]LJH 6RIWZDUHSUR]HVVH DXFK LQ GHU 9HUJDQJHQKHLW
VFKRQEHVRQGHUH$XIPHUNVDPNHLW(VJLEWEHL’DWHQEDQNHQQDPKDIWHU
+HUVWHOOHU 9HUZDOWXQJVZHUN]HXJH PLW DXHURUGHQWOLFKHP )XQNWLRQV
XPIDQJ’LHVH:HUN]HXJHDUEHLWHQMHGRFKLQDOOHU5HJHOGLUHNWPLWHL
QHP’DWHQEDQNV\VWHP]XVDPPHQ’DKHUNDQQPDQVLFKQXUPLWGHU
MHZHLOLJHQ.RQVROHDXIGHUGLH’DWHQEDQNOlXIWYHUELQGHQXQG0DQL
SXODWLRQHQRGHU=XVWDQGVDEIUDJHQGXUFKIKUHQ
,Q JURHQ ,76\VWHPHQ LVW HLQH VROFKH 9RUJHKHQVZHLVH VHKU ]HLW
UDXEHQGXQGGDKHUWHXHU,QHQJHU9HUELQGXQJPLWGHP-RE6FKHGXO
LQJ  3URFHVV 0DQDJHPHQW VLQG ]HQWUDOH .RQVROHQ DQ]XVWUHEHQ GLH
HLQH9HUZDOWXQJDOOHU’DWHQEDQNHQLP,76\VWHPHUODXEHQ=LHOGLHVHU
(QWZLFNOXQJPX GLH YROOVWlQGLJH ,QWHJUDWLRQ YRQ’DWHQEDQNSUR]HV
VHQ LQ GDV XQWHUQHKPHQVZHLWH -RE 6FKHGXOLQJ VHLQ ’D]X EHGDUI HV
9RUDUEHLWHQXPGLH7UDQVSDUHQ]GHU’DWHQEDQNHQ]XHUK|KHQ
’DGLHLQWHJULHUWHQ.RQVROHQ]XPLQGHVW LQQlFKVWHU=HLWQRFKHLQ
:XQVFKEOHLEHQZHUGHQLVWGLH’DWHQEDQNYHUZDOWXQJEHL6%6UHPRWH
P|JOLFK DEHUZLH VFKRQ HUZlKQW QXUPLW GHQ+HUVWHOOHUZHUN]HXJHQ
GLH GHQ1DFKWHLO KDEHQ QXU’DWHQEDQNHQ GLHVHV HLQHQ+HUVWHOOHUV ¥
XQGPDQFKPDODXFKQXUHLQHHLQ]LJHGDYRQ¥YHUZDOWHQ]XN|QQHQ
 6$35%DDQ
9LHOH 8QWHUQHKPHQ KDEHQ 6\VWHP 5 RGHU %DDQ ]XU 8QWHUVWW
]XQJ GHU *HVFKlIWVSUR]HVVH XQG 6WHLJHUXQJ GHU (IIL]LHQ] GHV 8QWHU
QHKPHQV HLQJHIKUW (QWVSUHFKHQG LVW GLH $EKlQJLJNHLW YRQ GLHVHQ
6\VWHPHQJHVWLHJHQ
*UXQGVlW]OLFKJLOWIUGLHVH$QZHQGXQJHQGDVVHOEHZLHIU’DWHQ
EDQNHQVLHKHYRUKHULJHU$EVFKQLWW$XFKKLHUVWHKHQ ORNDOH$GPLQL
VWUDWLRQVZHUN]HXJH ]XU 9HUIJXQJ HLQH YROOVWlQGLJH WUDQVSDUHQWH
,QWHJUDWLRQLQHLQH]HQWUDOH.RQVROHLVWDQ]XVWUHEHQ
,P ]XJUXQGHOLHJHQGHQ ,76\VWHP ZHUGHQ DOOHUGLQJV NHLQH 6$3
,QVWDOODWLRQHQ EHWUHXW ’LHVH ’LHQVWH ZHUGHQ YRQ ]HQWUDOHQ 5HFKHQ
]HQWUHQEHUQRPPHQ
’LHKHXWLJH3UD[LV,QWHJUDWLRQYRQ7HLOEHUHLFKHQ 
 *URUHFKQHULQWHJUDWLRQ
7URW]GHUVWHWLJHQXQGVFKQHOOHQ:HLWHUHQWZLFNOXQJGHU0LQLFRP
SXWHUZHUGHQ*URUHFKQHUDXFKLQQDKHU=XNXQIWHLQH5ROOHLQGHUXQ
WHUQHKPHULVFKHQ ’DWHQYHUDUEHLWXQJ VSLHOHQ ,Q YLHOHQ JURHQ ,7
8PJHEXQJHQZLUGGLH6LWXDWLRQQRFKZLHLQ$EELOGXQJDP%HLVSLHO
YRQ&RPSXWHU$VVRFLDWHVGDUJHVWHOOWDXVVHKHQ(LQHUVHLWVOLHJWGDVDQ
GHP LQGHQ*URUHFKQHUQYHUZDOWHWHQ’DWHQVWDPPXQG DQGHUHUVHLWV
DQGHU.DSD]LWlWDXIVSH]LHOOHQ*HELHWHQGLHYRQ0LQLFRPSXWHUQXQG
0LFURFRPSXWHUQGHU]HLWQLFKW HUUHLFKWZLUG*URUHFKQHUZHUGHQ YRQ
GHQ%HQXW]HUQLQDOOHU5HJHOEHU*DWHZD\VDQJHVSURFKHQGLH7HUPL
QDOIXQNWLRQDOLWlWHQDXIGHP$UEHLWVSODW]UHFKQHUDQELHWHQ
*URUHFKQHU EHVLW]HQ LP DOOJHPHLQHQ NHLQH 6WDQGDUGVFKQLWWVWHO
OHQ 6LH NRPPXQL]LHUHQ EHU SURSULHWlUH 3URWRNROOH PLW GHQ DQJH
VFKORVVHQHQ &OLHQWV DXFK ZHQQ HV LQ OHW]WHU =HLW EHL HLQLJHQ
+RVWV\VWHPHQ(QWZLFNOXQJHQ LQ5LFKWXQJ1XW]XQJYRQ6WDQGDUGSUR
WRNROOHQJLEW(VGDUIMHGRFKQLFKWGD]XNRPPHQGDGLH*URUHFKQHU
DXVGHU0RGHOOLHUXQJXQG6WHXHUXQJGHV,76\VWHPVKHUDXVIDOOHQ’D
KHUPVVHQ0|JOLFKNHLWHQ]XU ,QWHJUDWLRQVROFKHUSURSULHWlUHU6\VWH
PHJHVFKDIIHQZHUGHQ
,P EHWUDFKWHWHQ 8QWHUQHKPHQ ZHUGHQ %6*URUHFKQHU HLQ
JHVHW]WhEHUZLHJW:LQGRZV17LP8PIHOGODXIHQGLHHQWVSUHFKHQGHQ
$QELQGXQJVHPXODWLRQHQ DXI 17 VRQVW DXI 81,;*DWHZD\V ’LH
$EELOGXQJ:DQGHOGHU,78PJHEXQJDP%HLVSLHO&RPSXWHU$VVRFLDWHV
>/HE@
’LHKHXWLJH3UD[LV,QWHJUDWLRQYRQ7HLOEHUHLFKHQ 
$GPLQLVWUDWLRQ GHU*URUHFKQHU HUIROJW DXFK KLHU GXUFK ]HQWUDOH5H
FKHQ]HQWUHQ VR GD GLH 0RGHOOLHUXQJ YRQ *HVFKlIWVSUR]HVVHQ GLH
*URUHFKQHULQYROYLHUHQ]XPLQGHVWHUVFKZHUWLVW
 +HOS’HVN
)UGHQ.XQGHQHLQHV,7’LHQVWOHLVWHUVLVWGHU+HOS’HVN]HQWUDOH
$QQDKPHVWHOOH IU 6W|UXQJVPHOGXQJHQ XQG .RQILJXUDWLRQVZQVFKH
)UGHQ ,7’LHQVWOHLVWHU VHOEVW KDW GHU+HOS’HVNZHLWHUH$XIJDEHQ
(UVROOGLH3UREOHPHGLHYRQ/DLHQDQJHEUDFKWZHUGHQPLWP|JOLFKVW
JHQDXHU 6SH]LIL]LHUXQJ DQ GLH HQWVSUHFKHQGHQ )DFKDEWHLOXQJHQ ZHL
WHUOHLWHQ’HVZHLWHUHQVROOHQNOHLQHUH3UREOHPHPLWEHNDQQWHQ8UVD
FKHQGLUHNWDP+HOS’HVNJHO|VWZHUGHQ’D]XEUDXFKWGHU+HOS’HVN
HLQH’DWHQEDQNPLW 3UREOHPEHVFKUHLEXQJHQ XQG ]XJHK|ULJHQ /|VXQ
JHQ 0LW GHU =HLW ZLUG GHU ’DWHQEHVWDQG ZDFKVHQ XQG HLQH LPPHU
JU|HUH=DKODQ3UREOHPHQNDQQGLUHNWDP+HOS’HVNJHO|VWZHUGHQ
$OV=LHO NDQQ ]% GLH GLUHNWH%HKDQGOXQJ YRQ DOOHU$QUXIH DP
+HOS’HVNDQJHVHKHQZHUGHQ>%U@
1HEHQ GLHVHU ’DWHQEDQN ZLUG HLQH (QWVFKHLGXQJVKLOIH EHQ|WLJW
$OVEHVRQGHUVJXWJHHLJQHW DXFKZHJHQHLQIDFKHU ,PSOHPHQWLHUXQJV
P|JOLFKNHLW HUZHLVHQ VLFK ELQlUH(QWVFKHLGXQJVElXPH’DPLWZLUG
VLFKHUJHVWHOOWGDGLH0LWDUEHLWHUDP+HOS’HVNQLFKWDXIHLQHIDOVFKH
6SXUJHVHW]WZHUGHQZHLO]%GXUFK=HLWGUXFNHLQH0|JOLFKNHLWQLFKW
EHUFNVLFKWLJWZXUGH =ZDUZHUGHQ GDQQ DXFK VROFKH )UDJHQ DQ GHQ
.XQGHQJHVWHOOW GLHGLHVHUDOVXQQ|WLJDQVHKHQN|QQWH %HLGHU0HO
GXQJµ’UXFNHUGUXFNWQLFKW§ZLUGJHIUDJWµ,VWGHU’UXFNHUHLQJHVFKDO
WHW§ GRFK ZUGH GLH )UDJH QLFKW JHVWHOOW N|QQWH HLQ VROFKHV
µSULPLWLYHV§3UREOHPHLQHOlQJHUH)HKOHUVXFKHQDFKVLFK]LHKHQ
(LQ]HQWUDOHU+HOS’HVNLVWEHL6%6&6:HVWLP$XIEDX0RPHQ
WDQZHUGHQDOOH$QIUDJHQJHVDPPHOWXQGLQHLQ:HUN]HXJHLQJHJHEHQ

 ,Q*HVSUlFKHQPLW0LWDUEHLWHUQGHV+HOS’HVNGHU)LUPD6%6*PE+	&R2+*
ZXUGHIHVWJHVWHOOWGDGLHVHVLFK VFKHXHQVROFKH)UDJHElXPHNRQVHTXHQWDE]X
DUEHLWHQZHLO HLQLJH.XQGHQGDQQ¥ YHUPHLQWOLFK LQ LKUHU(KUH JHNUlQNW ¥ XQ
IUHXQGOLFKZHUGHQ
’LHKHXWLJH3UD[LV,QWHJUDWLRQYRQ7HLOEHUHLFKHQ 
ZHOFKHV IU GLH:HLWHUOHLWXQJ XQG (VNDODWLRQ YHUDQWZRUWOLFK LVW ’LH
8PVHW]XQJ LVW DEHU QRFK QLFKW YROOVWlQGLJ JHOXQJHQ ’DKHU ZLUG DQ
HLQLJHQ6WDQGRUWHQLPPHUQRFKPLW3DSLHUJHDUEHLWHWZDVGLH3ULRUL
VLHUXQJVIXQNWLRQGHV+HOS’HVN:HUN]HXJVDXHU)XQNWLRQVHW]W’DV
=LHO NOHLQHUH 3UREOHPH GLUHNW DP +HOS ’HVN ]X O|VHQ ZLUG GHU]HLW
XPJHVHW]W ’D]X ZLUG KRFKTXDOLIL]LHUWHV 3HUVRQDO LQ GHQ +HOS ’HVN
HLQJHVWHOOW =X GHQ 1DFKWHLOHQ GLHVHV 9HUIDKUHQV ZLUG LQ $E
VFKQLWWDXVIKUOLFK6WHOOXQJJHQRPPHQ
 $VVHW0DQDJHPHQW
(LQ$VVHWLVWSHUGHILQLWLRQHPHLQµ’LQJYRQ:HUWLQMHPDQGHV%H
VLW]§ >0:@ ,PKLHU EHWUDFKWHWHQ.RQWH[WXPIDWGLHV QLFKW QXU GLH
+DUG XQG 6RIWZDUH GLH DQJHVFKDIIW ZXUGH VRQGHUQ DXFK 3HUVRQDO
$UEHLWVOHLVWXQJ 5HFKHQ]HLW XVZ DOVR DOOH DQ GHU’DWHQYHUDUEHLWXQJ
EHWHLOLJWHQ.RPSRQHQWHQ ,Q VWULNWHU$XVOHJXQJGHU’HILQLWLRQJHK|U
WHQVRJDU*HElXGH’LHQVWIDKU]HXJHXQGGHUJOHLFKHQ]XGHQ$VVHWVGHV
,76\VWHPV (LQH JHPHLQVDPH %HKDQGOXQJ DOOHU $VVHWV HLQHV 8QWHU
QHKPHQVLVWMHGRFKVHOWHQVLQQYROO
-HQDFK*U|HGHU)LUPDPXHLQH)UDJPHQWLHUXQJGHU$VVHWVHU
IROJHQ GDPLW GLH ’DWHQPHQJHQ LQ EHIULHGLJHQGHU :HLVH YHUDUEHLWHW
ZHUGHQN|QQHQ’LHVH)UDJPHQWLHUXQJVROOWHSUR]HRULHQWLHUWHUIROJHQ
’LHQHQ’LHQVWIDKU]HXJHGHU3UREOHPEHKDQGOXQJDQ$XHQVWDQGRUWHQ
VRJHK|UHQ VLH ]ZHLIHOVRKQH ]XGHQ$VVHWV GHV ,76\VWHPV%HI|UGHUQ
VLH MHGRFK OHGLJOLFKGHQ*HVFKlIWVIKUHU LVWGLH=XRUGQXQJ]XGLHVHP
%HUHLFK]XPLQGHVWVWULWWLJ’LH$EJUHQ]XQJHQPVVHQ LQGHPMHZHLOL
JHQ8QWHUQHKPHQQDFKGHVVHQ*HVFKlIWVSUR]HVVHQGXUFKJHIKUWZHU
GHQ
’D61,XQG6,(0(16DXV8QWHUQHKPHQPLWXQWHUVFKLHGOLFKHU,7
6WUXNWXU KHUYRUJHJDQJHQ VLQG YHUIJHQ VLH EHU YHUVFKLHGHQH 7RROV
]XP $VVHW 0DQDJHPHQW ’LH 6\VWHPH VLQG QLFKW NRPSDWLEHO XQG
]HLFKQHQ VLFK GXUFK XQWHUVFKLHGOLFKH )XQNWLRQDOLWlW DXV (LQH
=XVDPPHQIDVVXQJZLUGDQJHVWUHEW’DEHLZLUGGHU)XQNWLRQVXPIDQJ
EHLGHU:HUN]HXJHLQGHPZHLWHUKLQHLQ]XVHW]HQGHQYHUHLQLJW
’LHKHXWLJH3UD[LV,QWHJUDWLRQYRQ7HLOEHUHLFKHQ 
 5HSRVLWRU\
’DV5HSRVLWRU\VWHOOWGLH,QIRUPDWLRQVEDVLV]XU9HUZDOWXQJGHV,7
6\VWHPV GDU (V LVW QLFKW QRWZHQGLJHUZHLVH DOV HLQ]HOQH ’DWHQEDQN
LPSOHPHQWLHUW (LQH *UXSSH YRQ ’DWHQEDQNHQ PLW HLQHP 9HUZDO
WXQJVV\VWHP ZHOFKHV DOOH ’DWHQEDQNHQ VWHXHUW XQG $EIUDJHQ EHU
PHKUHUHRGHUDOOH’DWHQEDQNHQJHVWDWWHWLVWHEHQVRJHHLJQHW
(LQ HLQKHLWOLFKHV 5HSRVLWRU\ EHU DOOH ,75HVVRXUFHQ LVW EHL 6%6
QLFKWLPSOHPHQWLHUW9LHOPHKUJLEWHVIUMHGHQ7HLOEHUHLFK,QVHOO|VXQ
JHQ GLHPHLVW QLFKWPLW DQGHUHQ ’DWHQEHVWlQGHQ LQ 9HUELQGXQJ JH
EUDFKWZHUGHQN|QQHQ$OOH*UXSSHQGLHLQ$EVFKQLWWEHVFKULHEHQ
VLQG YHUIJHQ EHU HLQHPHKU RGHU ZHQLJHU XPIDVVHQGH ’DWHQEDQN
’DV UHVXOWLHUW DXV GHU 7DWVDFKH GD /|VXQJHQ SUREOHPRULHQWLHUW JH
VXFKWXQGRSWLPLHUWZHUGHQHLQHP|JOLFKHV\VWHPRULHQWLHUWH ,QWHJUD
WLRQGDEHLDEHUQLFKWEHUFNVLFKWLJWZLUG
 &RQILJXUDWLRQ0DQDJHPHQW
’HU %HJULII GHV &RQILJXUDWLRQ 0DQDJHPHQW LVW DXV GHP %HUHLFK
GHV 1HW]ZHUNPDQDJHPHQWV EHNDQQW ’RUW PHLQW HU GLH 9HUZDOWXQJ
YHUVFKLHGHQHU1HW]ZHUNJHUlWH:LUGµ1HW]ZHUNJHUlWH§GXUFKµ2EMHNWH
LP,76\VWHP§HUVHW]WHQWVWHKWHLQHDQDORJH’HILQLWLRQ&RQILJXUDWLRQ
0DQDJHPHQWLVWGLH9HUZDOWXQJYHUVFKLHGHQHU(LJHQVFKDIWHQYRQ2E
MHNWHQLP,76\VWHP>+HOG@
’LH7RROV]XP$VVHW0DQDJHPHQWEHL6%6HQWKDOWHQ]XPLQGHVWGLH
’DWHQEDVLV GHU .RQILJXUDWLRQHQ =ZHL JUDYLHUHQGH 6FKZDFKSXQNWH
VLQGEHLGHQ6\VWHPHQHLJHQ(UVWHQVN|QQHQNHLQH9HUELQGXQJHQ]ZL
VFKHQ.RPSRQHQWHQGHV,76\VWHPVPRGHOOLHUWZHUGHQVRGDIU/HL
WXQJVZHJH XQG 5RXWLQJLQIRUPDWLRQHQ DQGHUH ’DWHQEHVWlQGH EHQXW]W
ZHUGHQPVVHQ=ZHLWHQVEHVWHKHQNHLQH6FKQLWWVWHOOHQ]XU0DQLSXOD
WLRQGHU.RQILJXUDWLRQHQ:LUGHLQHbQGHUXQJDP,76\VWHPGXUFKJH
IKUWPVVHQDOVRDOOH’DWHQPDQXHOOHLQJHSIOHJWZHUGHQ%HLKRKHQ

 ,QEHVWLPPWHQ)lOOHQLVWHLQH*UXSSHYRQ’DWHQEDQNHQVRJDUEHVVHUJHHLJQHWGD
EHL KRKHQ’DWHQPHQJHQ GLH ,QIRUPDWLRQV]XVDPPHQVWHOOXQJ QDFK HLQHU $EIUDJH
X8]XDXIZHQGLJVHLQNDQQ
’LHKHXWLJH3UD[LV0DQDJHPHQW&RQVROH 
$UEHLWVEHODVWXQJHQ ]HLFKQHQ VLH VLFK GHVKDOE GXUFKZHQLJ$NWXDOLWlW
DXV 5HFKWHYHUZDOWXQJ 3RUWEHOHJXQJHQ XQG GHUJOHLFKHQ VLQG LQ GHQ
’DWHQEHVWlQGHQ QLFKW HQWKDOWHQ XQG N|QQHQ QXU LQ GHQ .RQILJXUD
WLRQVGDWHLHQVHOEVWDEJHIUDJWZHUGHQ
 0DQDJHPHQW&RQVROH
’LH 0DQDJHPHQW &RQVROH VWHOOW GDV ,QWHUIDFH ]ZLVFKHQ %HQXW]HU
XQG0DQDJHPHQWV\VWHP ]XU 9HUIJXQJ ’D]X EHUHLWHW VLH GLH ’DWHQ
]XU .RPPXQLNDWLRQ PLW GHP %HQXW]HU DXI $OOH (LQVWHOOXQJHQ GLH
YRU]XQHKPHQVLQGVROOHQZHLWJHKHQGLQWXLWLYDQJHERWHQZHUGHQGK
IU GHQ %HQXW]HU PX VLFK ZHQLJHU GLH )UDJH µ:LH EHGLHQH LFK GDV
:HUN]HXJ"§DOVYLHOPHKUGLH)UDJHµ:DVVROOHUUHLFKWZHUGHQ"§VWHOOHQ
(LQH HLQKHLWOLFKH 0DQDJHPHQW &RQVROH H[LVWLHUW EHL 6%6 GHU]HLW
QLFKW ’LH :HUN]HXJH HQWKDOWHQ MH QDFK $XIJDEH ]ZDU EHVWLPPWH
0HUNPDOHGLHHLQH0DQDJHPHQWNRQVROHHUIOOHQPXDEHUNHLQHVLQ
WHJULHUWVLH
 $XWR’LVFRYHU\
(LQ ,76\VWHP LVW SHUPDQHQWHQ9HUlQGHUXQJHQ XQWHUZRUIHQ (LQ
+DXSWSUREOHP LQ GHU KHXWLJHQ 8QWHUQHKPHQVODQGVFKDIW LVW GD GLH
$GPLQLVWUDWRUHQGXUFK GLH.RPSOH[LWlW LKUHV6\VWHPVNDXP=HLW KD
EHQGLH3IOHJHGHU’RNXPHQWDWLRQKLQUHLFKHQG]XYHUIROJHQ’HVKDOE
ZLUG HLQH 0|JOLFKNHLW EHQ|WLJW GLH DXWRPDWLVFK DXI 9HUlQGHUXQJHQ
GHV 6\VWHPV DXIPHUNVDPPDFKW XQG GLHVH LQ GLH YHUVFKLHGHQHQ ’D
WHQEDQNHQ ]% &RQILJXUDWLRQ 0DQDJHPHQW &KDQJH 0DQDJHPHQW
HLQSIOHJW ,GHDOHUZHLVH HUIOOW GDV $XWR ’LVFRYHU\ GLHVH )RUGHUXQJ
ZHLWJHKHQGHLJHQVWlQGLJ
’LH EHL 6%6 YHUZHQGHWHQ:HUN]HXJH ]XP1HW]ZHUNPDQDJHPHQW
HQWKDOWHQ *UXQGIXQNWLRQHQ GHV $XWR’LVFRYHU\ 1HW]ZHUNWRSRORJLHQ
VLQG DXFK PLWWHOV GLHVHU 3URGXNWH PRGHOOLHUEDU ,P 6\VWHPEHUHLFK
ZHUGHQ )XQNWLRQHQ YRQ 606 JHQXW]W ZHOFKHV HLQH ’DWHQEDQN
PLW GHQ DQJHVFKORVVHQHQ XQG PLW 606&OLHQWV DXVJHVWDWWHWHQ
’LHKHXWLJH3UD[LV0DQDJHPHQW&RQVROH 
$UEHLWVVWDWLRQHQXQG6HUYHUQSIOHJW606KDWMHGRFKGLHJURH6FKZl
FKHQLFKWVHKUSODWWIRUPWROHUDQW]XVHLQ>*HE@
 -RE6FKHGXOLQJ3URFHVV0DQDJHPHQW
5HFKHQ]HLWLVWLP,76\VWHPHLQNRVWEDUHV*XW1LFKWDOOH$QIRUGH
UXQJHQDQGDV6\VWHPPVVHQVRIRUWEHDUEHLWHWZHUGHQ9LHOPHKU LVW
HVEHLHLQHUJURHQ=DKODQ$QIRUGHUXQJHQVRGDGLHVHGXUFKDXVDX
HUKDOE GHU +DXSWEHODVWXQJV]HLW EHDUEHLWHW ZHUGHQ N|QQHQ ]%
%DFNXS3UR]HVVH QDFKWV’LH$QWZRUW]HLWHQ GHV 6\VWHPVZHUGHQ GD
GXUFKNXU]JHKDOWHQZHLO LQWHUDNWLYH3UR]HVVHP|JOLFKVWHIIL]LHQWDE
ODXIHQ N|QQHQ )U GDV 6\VWHPV 0DQDJHPHQW EUDXFKW PDQ HLQH
0|JOLFKNHLWV\VWHPZHLW3UR]HVVH]XSODQHQ8PJHNHKUWPXDXFKGLH
DXJHQEOLFNOLFKH 3UR]HVLWXDWLRQ DEJHIUDJW XQG JJI YHUlQGHUW ZHUGHQ
N|QQHQ’LHVH$XIJDEHQVLQGLP-RE6FKHGXOLQJ3URFHVV0DQDJHPHQW
]XVDPPHQJHIDW
6%6 EHQXW]W -RESODQXQJ QXU LP =XVDPPHQKDQJPLW GHQ QDFKWV
DXWRPDWLVFK DEODXIHQGHQ’DWHQVLFKHUXQJHQ’LHVH 3ODQXQJZLUG YRQ
GHQ %DFNXS:HUN]HXJHQ XQWHUVWW]W ’DKHU VLQG NHLQH VHSDUDWHQ
:HUN]HXJH]XP-RE6FKHGXOLQJLP(LQVDW]
 5HPRWH0RQLWRULQJ&RQWURO
=XU)HKOHUVXFKHRGHU]XU.RQILJXUDWLRQYRQ*HUlWHQRGHU3UR]HV
VHQLP,76\VWHPLVWHVLQHLQLJHQ)lOOHQQLFKWP|JOLFKPLWWHOV:HUN
]HXJHQ EHU 6FKQLWWVWHOOHQ DXI HLQ 6\VWHP ]X]XJUHLIHQ ,QVEHVRQGHUH
JLOWGDVIU(QGJHUlWHGLHEHL%HQXW]HUQGHV,76\VWHPVODXIHQ’DQQ
PX VLFK GHU %HWUHXHU SK\VLVFK ]X GHP *HUlW EHJHEHQ 8P GLHV ]X
YHUPHLGHQ PX GLH 0|JOLFKNHLW JHVFKDIIHQ ZHUGHQ YRQ HLQHP HQW
IHUQWHQ$UEHLWVSODW]DXVGLH.RQWUROOHEHUHLQ*HUlWLP,76\VWHP]X
EHUQHKPHQDOVVlHPDQGLUHNWGDYRU’LHVVROOGDV5HPRWH&RQWURO
OHLVWHQ 0|JOLFK ZLUG HV GXUFK ([SRUW YRQ %LOGVFKLUPLQKDOWHQ 6RIW
ZDUHVWHXHUXQJHQ YRQ 1HW]ZHUNJHUlWHQ XVZ $XFK GLH $EIUDJH GHU
DNWXHOOHQ/HLVWXQJVSDUDPHWHUPXYRQHQWIHUQWHQ6WDWLRQHQDXVP|J
OLFK VHLQ¥GXUFK 5HPRWH 0RQLWRULQJ ’LH 0DQDJHPHQW &RQVROH PX
’LHKHXWLJH3UD[LV0DQDJHPHQW&RQVROH 
EHLGH)XQNWLRQHQLQWHJULHUHQGDPLWVLHGLUHNWEHLGHU%HDUEHLWXQJHL
QHU.RPSRQHQWHGHV,76\VWHPV]XU9HUIJXQJVWHKHQ
,P 8QL[%HUHLFK HQWKDOWHQ GLH %HWULHEVV\VWHPH KLQUHLFKHQGH
)XQNWLRQHQ]XP5HPRWH&RQWURO6%6YHUZHQGHWEHL17XQGGHQ:LQ
GRZV&OLHQWV¥DEKlQJLJYRQGHU]XU9HUIJXQJVWHKHQGHQ%DQGEUHLWH
¥]ZHLXQWHUVFKLHGOLFKH:HUN]HXJH,P/$1ZLUGGLH3URGXNWIXQNWLRQ
GHV606HLQJHVHW]WZHOFKHDEHUKRKH$QIRUGHUXQJHQDQGLH%DQGEUHL
WH VWHOOW VR GD EHL:$19HUELQGXQJHQ HLQ VFKPDOEDQGLJHUHV:HUN
]HXJ]XP(LQVDW]NRPPW
 5HSRUWLQJ
8QWHUVFKLHGOLFKH3HUVRQHQJUXSSHQKDEHQ,QWHUHVVHDQYHUVFKLHGH
QHQ’DWHQ DXV GHP ,76\VWHP 6HL HV DXV ’DWHQVFKXW]JUQGHQ RGHU
HLQIDFK QXU ZHLO GLH EHWUHIIHQGH 3HUVRQ DXIJUXQG LKUHV ]X JHULQJHQ
6DFKYHUVWDQGHVNHLQHQ=XJULIIEHNRPPWXP6FKDGHQYRP6\VWHPDE
]XZHQGHQGDUIVLFKQLFKW MHGHGLHVHU3HUVRQHQGLHVH’DWHQVHOEVWEH
VFKDIIHQ 7URW]GHP VROOHQ GLH:QVFKH QDFK ,QIRUPDWLRQHQ DXV GHP
6\VWHPEHIULHGLJWZHUGHQ’D]XPXGLH0DQDJHPHQW&RQVROH LQGHU
/DJH VHLQ5HSRUWV IUGLHYHUVFKLHGHQVWHQ*UXSSHQYRQ3HUVRQHQ ]X
JHQHULHUHQ XQG ]ZDU JHQDX DXI GHUHQ %HGUIQLVVH ]XJHVFKQLWWHQ
,GHDOHUZHLVH HUIROJW GDV 5HSRUWLQJ PLWWHOV G\QDPLVFK JHQHULHUWHU
+70/6HLWHQ ZHLO GLHVH GDQQ LP ,QWUDQHW PLW HLQHP EHOLHELJHQ
:::%URZVHUDQJHVHKHQZHUGHQN|QQHQXQGNHLQH]XVlW]OLFKH(QW
ZLFNOXQJVDUEHLWDQIlOOW
%HL6%6ZHUGHQ5HSRUWVGHU]HLWYRQGHQ0LWDUEHLWHUQDXI$QIRUGH
UXQJHUVWHOOW(LQLJH0LWDUEHLWHU IKUHQHLJHQH’RNXPHQWDWLRQHQGLH
EHL%HGDUI VRIRUW YRUJHOHJWZHUGHQN|QQHQ DQGHUH HUVWHOOHQ GLHVH LP
$QIRUGHUXQJVIDOO$XWRPDWLVFKH5HSRUWVZHUGHQJHQHUHOOQLFKWHUVWHOOW
$XFK’DWHQVDPPOXQJHQEHUGLH1XW]XQJGHU5HVVRXUFHQZHUGHQQXU
VHOWHQHUVWHOOW
’LHKHXWLJH3UD[LV0DQDJHPHQW&RQVROH 
 %XVLQHVV3URFHVV9LHZV
%XVLQHVV3URFHVV9LHZV LVW HLQHGHUZLFKWLJVWHQ.RPSRQHQWHQ HL
QHV JXWHQ (QWHUSULVH,70DQDJHPHQW $XFK ZHQQ HLQ 0DQDJHPHQW
NRQ]HSWLQGHU/DJHLVWVRIRUWHLQHQNULWLVFKHQ=XVWDQGLQHLQHP7HLO
GHV ,76\VWHPV ]XPHOGHQ LVW GLHVH ,QIRUPDWLRQDOOHLQ ]XZHQLJ XP
HIIL]LHQW UHDJLHUHQ ]X N|QQHQ’LH )ROJHQ HLQHV$XVIDOOVPVVHQPR
GHOOLHUEDU VHLQ ’D]X LVW HV QRWZHQGLJ GLH 0DQDJHPHQW &RQVROH EHL
GHU $Q]HLJH GHU ,76WUXNWXU YHUlQGHUQ ]X N|QQHQ LGHDOHUZHLVH DP
2EMHNW VHOEVW 9RQ WRSRORJLVFKHQ =XVDPPHQKlQJHQ ZLUG DEVWUDKLHUW
XQG DXI IXQNWLRQDOH =XVDPPHQKlQJH XPJHVWHOOW (V HUJLEW VLFK HLQ
IXQNWLRQDOHU 6WUDQJ LQ GHQ GDV EHWUHIIHQGH 2EMHNW HLQJHEXQGHQ LVW
’DGXUFKNDQQPDQVRIRUWDEOHVHQZHOFKH3UREOHPHQDFK$XVIDOOHLQHV
VSH]LHOOHQ2EMHNWHV]XHUZDUWHQVLQG
’LHXPIDVVHQGH0RGHOOLHUXQJGHV,76\VWHPVQDFKGLHVHU0DJDEH
LVWXQDEGLQJEDUH9RUDXVVHW]XQJ IUGLH(UHLJQLVNRUUHODWLRQZLH VSl
WHUQRFKHUOlXWHUWZLUG
/HLGHU LVW ]XP MHW]LJHQ=HLWSXQNW HLQH0RGHOOLHUXQJGHU3UR]HVVH
LPEHWUDFKWHWHQ8QWHUQHKPHQQLFKWEOLFK
 *URZWK0DQDJHPHQW
8QWHU µ:DFKVWXPVYHUZDOWXQJ§ NDQQ PDQ VLFK ]XQlFKVW QXU
VFKZHU HWZDV YRUVWHOOHQ $XFK ZLUG QLFKW HLJHQWOLFK GDV :DFKVWXP
YHUZDOWHW VRQGHUQ GLH 9RUDXVVHW]XQJHQ IU GDV :DFKVWXP ZHUGHQ
JHSUIW XQG bQGHUXQJHQ DUFKLYLHUW:LFKWLJ LVW GDV YRU bQGHUXQJHQ
DP ,76\VWHP’DGDV:DFKVWXPHLQHV ,76\VWHPVGLHVHV YHUlQGHUW
ZLUGGDV*URZWK0DQDJHPHQWKlXILJDOV%HVWDQGWHLOGHV&KDQJH0D
QDJHPHQWVLHKHQlFKVWHU$EVFKQLWWDQJHVHKHQ
=XU ,OOXVWUDWLRQ VROO HLQ%HLVSLHO GLHQHQ ,Q HLQHU )LUPDZLUG GLH
0LJUDWLRQYRQ:LQGRZVDXI:LQGRZV17:RUNVWDWLRQJHSODQW
9RQGHQGHU]HLW$UEHLWVSODW]UHFKQHUQHLJQHQVLFKIUGHQ8P
VWLHJEHLPXGHU$UEHLWVVSHLFKHUHUZHLWHUWZHUGHQEHLLVWGHU
8PVWLHJQLFKWP|JOLFKZHLO+DUGZDUHNRPSRQHQWHQQLFKWXQWHUVWW]W
’LHKHXWLJH3UD[LV0DQDJHPHQW&RQVROH 
ZHUGHQ5HFKQHUEUDXFKHQHLQHQHXH%,269HUVLRQXQG5HFKQHU
VLQG]XDOWVRGDHLQH8PUVWXQJQLFKWORKQW
:LH LQ GLHVHP%HLVSLHOPVVHQ ,QIRUPDWLRQHQ GLH YRU GHU bQGH
UXQJ]XU9HUIJXQJVWHKHQPLWGHQEHVWHKHQGHQ7DWVDFKHQYHUJOLFKHQ
ZHUGHQ XP ]% HLQH .RVWHQVFKlW]XQJ YRUQHKPHQ ]X N|QQHQ
9RUDXVVHW]XQJHQVLQGQLFKWQXUHLQHJXWJHSIOHJWH’DWHQEDQNEHUGLH
$VVHWVGHU8QWHUQHKPXQJVRQGHUQDXFKHLQ:HUN]HXJ]X$EIUDJHXQG
9HUDUEHLWXQJGHU,QIRUPDWLRQHQ1DWUOLFKLVWGLHVH3ODQXQJVWlWLJNHLW
DXFKPDQXHOOGXUFK VFKULWWZHLVHV9HUJOHLFKHQGHU(LJHQVFKDIWHQ YRU
KDQGHQHU2EMHNWHPLWGHQ$QIRUGHUXQJHQGHUJHZQVFKWHQbQGHUXQJ
P|JOLFK MHPHKU XQWHUVFKLHGOLFKH2EMHNWH MHGRFK ]X EHKDQGHOQ VLQG
GHVWR]HLWDXIZHQGLJHUZLUGGDV8QWHUIDQJHQ
1DFK $EVFKOX GHU (UZHLWHUXQJ PVVHQ GLH bQGHUXQJHQ GRNX
PHQWLHUW ZHUGHQ =LHO GHU ’RNXPHQWDWLRQ LVW GLH $XVVDJHIlKLJNHLW
EHU.RVWHQYRQ9HUlQGHUXQJHQXQGGDPLWHLQH.RVWHQWUDQVSDUHQ]
 &KDQJH0DQDJHPHQW
(LQ,76\VWHP]XLPSOHPHQWLHUHQXQGGDQQXQYHUlQGHUWHLQ]XVHW
]HQ LVW LQGHQ VHOWHQVWHQ)lOOHQP|JOLFK’XUFKQHXH$QIRUGHUXQJHQ
DQ HLQ 6\VWHP VLQG VWlQGLJ bQGHUXQJHQ XQG 2SWLPLHUXQJHQ Q|WLJ
:HUGHQGLHVHQLFKWDXVUHLFKHQGGRNXPHQWLHUWVLQG3UREOHPHQXUHLQH
)UDJH GHU =HLW $XFKZHQQ DP$QIDQJ QRFK DOOHV IXQNWLRQLHUW NDQQ
HLQHbQGHUXQJHLQ6\VWHP ODQJIULVWLJ LQ6FKZLHULJNHLWHQEULQJHQ’D
]ZLVFKHQ]HLWOLFKZRKODXFKDQGHUHbQGHUXQJHQGXUFKJHIKUWZHUGHQ
LVWGLH6XFKHQDFKGHP9HUXUVDFKHUVFKZLHULJZHQQQLFKWDXVVLFKWV
ORV 0|JOLFK VLQG DXFK ,QWHUGHSHQGHQ]HQ ]ZLVFKHQ bQGHUXQJHQ GLH
OHW]WOLFK ]XP 3UREOHP IKUHQ ,Q H[WUHPHQ )lOOHQ NDQQ HLQH 1HXLQ
VWDOODWLRQQRWZHQGLJZHUGHQ’DV&KDQJH0DQDJHPHQWXQWHUVWW]WGLH
9HUlQGHUXQJHQ GXUFK 3ODQXQJ XQG’RNXPHQWDWLRQ GHU GXUFKJHIKU
WHQ0DQDKPHQ
’D DOOJHPHLQ JLOW GD GLH ’RNXPHQWDWLRQ YRQ bQGHUXQJHQ GLH
QDFK0HLQXQJGHV$GPLQLVWUDWRUV OHGLJOLFKPDUJLQDOVLQGKlXILJXQ
WHUODVVHQZLUG N|QQWH GHU ,GHDOIDOO HLQ DXWRPDWLVFKPLWVFKUHLEHQGHV
’LHKHXWLJH3UD[LV(UHLJQLVPDQDJHPHQW 
6\VWHPVHLQ*HUDGHGLHVHNOHLQHQbQGHUXQJHQVLQGHVGLHYHUJHVVHQ
ZHUGHQN|QQHQXQGEHLHLQHU5HNRQVWUXNWLRQGHVbQGHUXQJVYRUJDQJV
DXVGHP*HGlFKWQLVQLFKWPHKUEHUFNVLFKWLJWZHUGHQ/HJWPDQMHW]W
QRFKHLQREMHNWRULHQWLHUWHV9HUZDOWXQJVV\VWHPZLH HV VSlWHU HQWZLN
NHOWZLUG]XJUXQGH LVWHLQH’RNXPHQWDWLRQDOOHUbQGHUXQJHQXQXP
JlQJOLFKGDQLFKWZLHELVKHUHLQH3HUVRQDQLPPHUGHPJOHLFKHQ7HLO
GHV ,76\VWHPVDUEHLWHW:lKUHQGEHLGHU VWlQGLJHQ%HWUHXXQJ HLQHV
EHVWLPPWHQ 7HLOHV GHU $GPLQLVWUDWRU µPLWZlFKVW§ XQG µVHLQ 5HLFK§
NHQQWEHQ|WLJWHUEHL2EMHNWPDQLSXODWLRQHQHLQHJHQDXH’RNXPHQWD
WLRQ ]XU(QWZLFNOXQJ GHV2EMHNWHVZHLO KLHUEHL DOOH $EWHLOXQJV XQG
6WDQGRUWJUHQ]HQKLQIlOOLJZHUGHQ
%HL6%6ZHUGHQZHGHU*URZWKQRFK&KDQJH’DWHQHUKREHQ’LH
VWDUNH/RNDOLWlWXQGGLH9HUZDOWXQJGXUFKµ%UDLQ0DQDJHPHQW§ IK
UHQ GD]X GD OHGLJOLFK GLH $GPLQLVWUDWRUHQ .HQQWQLVVH EHU YRUJH
QRPPHQHbQGHUXQJHQKDEHQ’LH1DFKWHLOHNRPPHQYROO]XU*HOWXQJ
(V JLEW XQEHVWUHLWEDU DXFK 9RUWHLOH HLQHV VROFKHQ 9HUZDOWXQJVDQVDW
]HV ZLH ]% GLH JURH .XQGHQQlKH XQG GLH 1lKH ]X GHQ
,75HVVRXUFHQ 2E GLHV DEHU GLH 1DFKWHLOH KLQVLFKWOLFK GHV HUK|KWHQ
$UEHLWVDXIZDQGHV GXUFK IHKOHQGH ’RNXPHQWDWLRQ DXIZLHJW GDUI EH
]ZHLIHOWZHUGHQ
 (UHLJQLVPDQDJHPHQW
’HP(UHLJQLVPDQDJHPHQWNRPPWDXIGHU6HLWHGHV0DQDJHPHQW
V\VWHPV GLH JU|WH %HGHXWXQJ ]X (LQ ODXIHQGHV 6\VWHP LQWHUHVVLHUW
GHQ$GPLQLVWUDWRUGHVVHQSULPlUH$XIJDEHGLH$XIUHFKWHUKDOWXQJGHU
9HUIJEDUNHLW GHV 6\VWHPV LVW ZHQLJ %HVWHQIDOOV GDV EHUJHRUGQHWH
0DQDJHPHQWLVWDQHLQLJHQ.HQQ]DKOHQDXVGHP6\VWHPLQWHUHVVLHUW
(QWVSUHFKHQGGHV8QL[*UXQGVDW]HVµ1RQHZVDUHJRRGQHZV§ZHUGHQ
DOVR QXU GDQQ(UHLJQLVVH µHU]HXJW§ ZHQQ HLQ 9HUVXFK GHV 6\VWHPV

 ,PDOOJHPHLQHQ6SUDFKJHEUDXFKKDWHVVLFKGXUFKJHVHW]WYRQ(YHQWVDOVR(UHLJ
QLVVHQ DOV ’LQJHQ ]X VSUHFKHQ GLH LP VRJ (UHLJQLVSURWRNROO HLQHV 3URJUDPPV
IHVWJHKDOWHQZHUGHQ’LHVH(LQWUlJHVLQGDEHUQXUGLH)HKOHURGHU,QIRUPDWLRQHQ
GLHDOVSURWRNROOLHUXQJVZUGLJDQJHVHKHQZXUGHQ’DKHUNDQQPDQGXUFKDXVYRQ
GHU(U]HXJXQJYRQ(YHQWVGXUFKGDV3URJUDPPVSUHFKHQ
’LHKHXWLJH3UD[LV(UHLJQLVPDQDJHPHQW 
RGHUHLQHV1XW]HUVHLQHQ%HIHKODXV]XIKUHQIHKOJHVFKODJHQLVWRGHU
YRP$GPLQLVWUDWRUDOV]XSURWRNROOLHUHQGPDUNLHUWZXUGH
$OOH =XVWlQGH GHV 6\VWHPV VROOHQ KLHU ]HQWUDO YHUZDOWHW ZHUGHQ
N|QQHQ=XGHPVROOHLQH’RNXPHQWDWLRQVWDWWILQGHQGLHHVHUODXEWGLH
(QWZLFNOXQJGHV6\VWHP]XVWDQGHV]XYHUIROJHQRGHU$XVVDJHQGDUEHU
]XWUHIIHQLQZHOFKHP=XVWDQGGDV6\VWHP]XHLQHP=HLWSXQNW;ZDU
$OOH7lWLJNHLWHQGLHLPIROJHQGHQEHVSURFKHQZHUGHQVLQGEHLGHU
6%6PHKUKHLWOLFKPDQXHOODEJHGHFNW’LH.RQVROLGLHUXQJHUIROJWEHU
’XUFKOHVHQ XQG 6LFKHUQ GHU 3URWRNROOGDWHLHQ GLH .RUUHODWLRQ ZLUG
YRP ]XVWlQGLJHQ $GPLQLVWUDWRU GXUFKJHIKUW ’LHVH 9RUJHKHQVZHLVH
LVWNHLQHVIDOOVLQHIIHNWLYRGHUXQ]XUHLFKHQGHLJQHWVLFKDEHUKHUYRUUD
JHQG]XU$XWRPDWLVLHUXQJ$XHUGHPZUGHGXUFK HLQH$XWRPDWLVLH
UXQJGDVELVKHUGDPLWEHIDWHKRFKTXDOLIL]LHUWH3HUVRQDO]HLWOLFKVWDUN
HQWODVWHW
 (UHLJQLVNRQVROLGLHUXQJ
’LHHUVWHXQGHLQIDFKVWH$XIJDEHLQQHUKDOEGHV(UHLJQLVPDQDJH
PHQWV LVWGDV$XI]HLFKQHQDOOHU(UHLJQLVVH LQVSH]LHOOHQ’DWHLHQRGHU
’DWHQEDQNHQ)DVW DOOH %HWULHEVV\VWHPH ELHWHQ GLH0|JOLFKNHLW0HO
GXQJHQGHV6\VWHPVLQGHGL]LHUWHQ’DWHLHQDE]XVSHLFKHUQXQGVSlWHU
DXV]XZHUWHQ’LH(UHLJQLVNRQVROLGLHUXQJ WHLOZHLVHDXFKDOV(UHLJQLV
ORJJLQJ EH]HLFKQHW HUZHLWHUW GLHVH)XQNWLRQDOLWlW GHUJHVWDOW GD GLH
6SHLFKHUXQJ GHU (UHLJQLVVH LQ GHP ]HQWUDOHQ 5HSRVLWRU\ VWDWWILQGHW
XQG QLFKW DXI GHU ORNDOHQ0DVFKLQH XQWHU GHQPDQFKPDO GRFK UHFKW
NU\SWLVFKHQ 1DPHQ DQ PHKU RGHU PLQGHU YHUVWHFNWHQ 2UWHQ ’LHVH
=HQWUDOLVLHUXQJLVWIUDOOHQDFKIROJHQGHQ6FKULWWH9RUDXVVHW]XQJ
(UUHLFKWZHUGHQNDQQGLHVLQGHP]%GLH6\VWHPORJVODXIHQGDXI
QHXH (LQWUlJH EHUSUIW XQG GLHVH LQ GDV 5HSRVLWRU\ EHUQRPPHQ
ZHUGHQ
 (UHLJQLVNRUUHODWLRQ
8QWHU GHU .RUUHODWLRQ YRQ (UHLJQLVVHQ ZLUG GDV )LQGHQ YRQ
P|JOLFKHUZHLVH XUVlFKOLFKHQ 9HUELQGXQJHQ ]ZLVFKHQ (UHLJQLVVHQ
’LHKHXWLJH3UD[LV(UHLJQLVPDQDJHPHQW 
YHUVWDQGHQ ’LHVH $XIJDEH KDW ELVKHU GHU +HOS ’HVN ]X OHLVWHQ ’LH
.RPSOH[LWlWGLHVHU$XIJDEHLVWUHODWLYKRFKNDQQMHGRFKWHLOZHLVHDX
WRPDWLVLHUWZHUGHQ
,PZHVHQWOLFKHQN|QQHQGUHL$UWHQYRQ(UHLJQLVVHQXQWHUVFKLHGHQ
ZHUGHQ=XQlFKVWJLEWHVVROFKHGLHDOVHOHPHQWDUEH]HLFKQHWZHUGHQ
N|QQHQ6LHKlQJHQYRQNHLQHPZHLWHUHQ(UHLJQLVDE%HLVSLHOHGDIU
VLQGGHU$XVIDOOHLQHV/IWHUVRGHUHLQHU)HVWSODWWH+LHU LVWGLH.RU
UHODWLRQHLQIDFKZHLOHLQVWXILJ’HU]ZHLWH7\SVLQG(UHLJQLVVHGHUHQ
8UVDFKHNRPSOH[GKPHKUVWXILJLVWXQGDXWRPDWLVFKDXIJHO|VWZHU
GHQNDQQ(LQ%HLVSLHOZlUHHLQHDEJHEURFKHQH’DWHQEDQNWUDQVDNWLRQ
QDFK $XVIDOO HLQHV 5RXWHUV :HQQ HLQ DXWRPDWLVFKHV .RUUHODWLRQV
ZHUN]HXJEHUKLQUHLFKHQG,QWHOOLJHQ]YHUIJWZLUGHVGLHEHLGHQ(U
HLJQLVVHLQGHU’DWHQEDQNLQ%H]LHKXQJVHW]HQ+LHULVWDOOHUGLQJVDXI
GLH%XVLQHVV3URFHVV9LHZV]XYHUZHLVHQZHLOQXUPLWHLQHU VROFKHQ
DNWXHOOHQ ’DWHQEDVLV µ:LUNXQJVVWUlQJH§ PRGHOOLHUW ZHUGHQ N|QQHQ
’LHGULWWH*UXSSHVLQG(UHLJQLVVHGHUHQ8UVDFKHQQLFKWDXWRPDWLVFK
DXIJHO|VW ZHUGHQ N|QQHQ +DXSWVlFKOLFK VLQG GLHV 8UVDFKHQ GLH GLH
,QWHOOLJHQ]GHV6\VWHPVEHUVWHLJHQVRZLH’HVLJQIHKOHU
 (UHLJQLVQRWLILNDWLRQ
1DFKGHP HLQH.RUUHODWLRQ GHU DQIDOOHQGHQ (UHLJQLVVH VWDWWJHIXQ
GHQKDWPXGDV(UHLJQLVGHP+HOS’HVNEHNDQQWJHPDFKWZHUGHQ
:LFKWLJ LVWGDGLHVH%HNDQQWPDFKXQJQDFK GHU.RUUHODWLRQ HUIROJW
6RQVW ZUGH IU GHQ )DOO GD HLQ ]HQWUDOHV 1HW]ZHUNJHUlW DXVILHOH
XQG HLQ NRPSOHWWHV 7HLOQHW] QLFKW PHKU HUUHLFKEDU ZlUH IU MHGHV
EHUZDFKWH 2EMHNW HLQ (UHLJQLV JHQHULHUW XQG GLH hEHUVLFKW JLQJH
YHUORUHQ $XHUGHP N|QQWH GDV 8QWHUQHKPHQVQHW]ZHUN GXUFK HLQHQ
VRJ (YHQW 6WRUP GHUDUWLJ EHODVWHW ZHUGHQ GD IU GLH HLJHQWOLFKHQ
$XIJDEHQNHLQH%DQGEUHLWHYHUEOHLEW’DKHUPVVHQ VROFKH3UREOHPH
QRFKYRUGHU1RWLILNDWLRQEHKDQGHOWZHUGHQ
’LHKHXWLJH3UD[LV(UHLJQLVPDQDJHPHQW 
 (UHLJQLVEHKDQGOXQJ
1DFKGHPGLHYRUJHQDQQWHQ6FKULWWHHUOHGLJWVLQGVROOWHGDV(UHLJ
QLVEHKDQGHOWZHUGHQ,PHLQIDFKVWHQ)DOOJHVFKLHKWGDVGXUFK.HQQW
QLVQDKPH $FNQRZOHGJHPHQW GHV 9HUZDOWHUV ,VW GDV (UHLJQLV HLQH
)HKOHUPHOGXQJPVVHQJJI6FKULWWH]XP%HKHEHQGHV)HKOHUVXQWHU
QRPPHQZHUGHQ
 3UREOHPGLDJQRVH
0LW 8QWHUVWW]XQJ GHU LP $EVFKQLWW EHVSURFKHQHQ +HOS
’HVN’DWHQEDQNVROOHLQDXIJHWUHWHQHV3UREOHPGLDJQRVWL]LHUWZHUGHQ
(QWZHGHUNDQQGDV0DQDJHPHQWWRROEHUHLWVDXIJUXQGGHV)HKOHUVHLQH
’LDJQRVH VWHOOHQ RGHU VLHPX LQWHUDNWLY DP+HOS’HVN RGHU LQ GHU
)DFKDEWHLOXQJJHWURIIHQZHUGHQ,QMHGHP)DOOPXDEHUGDV(UJHEQLV
GHU ’LDJQRVH GHP 7RRO EHNDQQWJHPDFKW ZHUGHQ XP GDPLW GLH :LV
VHQVEDVLV]XHUZHLWHUQ
 3UREOHPO|VXQJ
%HL GHU 3UREOHPO|VXQJ N|QQHQ:HUN]HXJH XQWHUVWW]HQGZLUNHQ
LQGHP HLQGHXWLJ LGHQWLIL]LHUWH 3UREOHPH DXWRPDWLVFK EHKDQGHOW ZHU
GHQ6RN|QQWH]%EHL$XVIDOOHLQHU)HVWSODWWHGLUHNW HLQ7HFKQLNHU
SHU3DJHURGHU7HOHSKRQEHQDFKULFKWLJWEHL6WRSSHLQHV3UR]HVVHVGLH
VHUDXWRPDWLVFKZLHGHUJHVWDUWHWZHUGHQ
%HL GHQ ZHLWDXV PHLVWHQ 3UREOHPHQ ZLUG HLQH PDQXHOOH $NWLRQ
QRWZHQGLJVHLQ’DV=LHOLVWEHUHLWVDP+HOS’HVNYLHOHGHU3UREOHPH
DEVFKOLHHQG]XEHKDQGHOQ’D]XZLUGGDV:HUN]HXJGLH0LWDUEHLWHU
DP+HOS’HVNGLHQLFKWVRVSH]LDOLVLHUWVLQGZLHGLH$GPLQLVWUDWRUHQ
]XP3UREOHPIKUHQXQG/|VXQJHQDXVGHU:LVVHQVGDWHQEDQNDQELH
WHQ’LHUHVXOWLHUHQGHQ0DQLSXODWLRQHQDQ6\VWHPHQRGHU*HUlWHQHU
IROJHQGLUHNWDXVGHP:HUN]HXJKHUDXV

 1DWUOLFKLVWGDYRQDXV]XJHKHQGDDP3UR]HHLQ)HKOYHUKDOWHQYRUOLHJWZHQQ
HUVWRSSW’DKHUPXGLH$Q]DKOGHU1HXVWDUWVEHJUHQ]WZHUGHQ’DQDFKJLEWGDV
6\VWHPDXIXQGEHQDFKULFKWLJWHLQHQ$GPLQLVWUDWRU
’LHKHXWLJH3UD[LV2IIHQKHLWJHJHQEHUDQGHUHQ6\VWHPHQ 
,VWGDV3UREOHP]XNRPSOH[XPDP+HOS’HVNEHDUEHLWHW]XZHU
GHQZLUGHVDQGLH]ZHLWH(EHQHZHLWHUJHUHLFKWXQGGRUWEHKDQGHOW
 2IIHQKHLWJHJHQEHUDQGHUHQ6\VWHPHQ
(LQKlXILJJHEUDFKWHU(LQZDQGJHJHQEHUXPIDVVHQGHQ6\VWHPHQ
ZLHVLHKLHUEHVSURFKHQZHUGHQLVWGDVLFKGLHVH,GHHVHKUJXWHLJQH
ZHQQHLQYRQ*UXQGDXIQHXHV,76\VWHPLPSOHPHQWLHUWZLUG%HLEH
VWHKHQGHQ,QVWDOODWLRQHQVHLGLH+HWHURJHQLWlWDOOHUGLQJVVRKRFKGD
NHLQ6\VWHPMHGH SURSULHWlUH+DUGZDUHJXWJHQXJYHUZDOWHQN|QQH
’LHV LVW QLFKW YRQ GHU+DQG ]XZHLVHQ’HQQRFK NDQQXQWHU0LWZLU
NXQJ DOOHU +HUVWHOOHU HLQ PRGXODUHV 6\VWHP IXQNWLRQLHUHQ bKQOLFK
GHP0RGHOOYRQ0LFURVRIW:LQGRZVZLUGGXUFK6FKQLWWVWHOOHQYRQGHU
WDWVlFKOLFKHQ+DUG RGHU 6RIWZDUH DEVWUDKLHUW XQG VR GLH 6WHXHUEDU
NHLWMHGHVYRUKDQGHQHQ2EMHNWHVHUUHLFKW
$OOHUGLQJV JLEW HV GHU]HLW DP 0DUNW NHLQ 0DQDJHPHQWSURGXNW
ZHOFKHVHLQHQXPIDVVHQGHQ$QVDW]YHUWULWW&RPSXWHU$VVRFLDWHVYHU
IROJWH ]X %HJLQQ GHU (QWZLFNOXQJ YRQ8QLFHQWHU 71* HLQHQ VROFKHQ
$QVDW](V VWHOOWH VLFK DOOHUGLQJV KHUDXV GD GHU0DUNW QLFKW EHUHLW
ZDU GHQQDWXUJHPl UHFKW KRKHQ3UHLV GDIU ]X ]DKOHQ’HU*UXQG
OLHJW HLQIDFK LP0DQDJHPHQW GHU 8QWHUQHKPHQ (V ZXUGH LQ +DUG
ZDUHXQG6RIWZDUH]XU9HUZDOWXQJGHV ,76\VWHPV LQYHVWLHUW:HLWHU
ZXUGH6FKXOXQJVDXIZDQGEHWULHEHQXPHQWVSUHFKHQGHV.QRZKRZ]X
HUZHUEHQ/HW]WOLFKWULWWQDFK$EODXIHLQHV$QZHQGXQJV]HLWUDXPHVHLQ
*HZ|KQXQJVHIIHNW HLQ ’DV KDW ]XU )ROJH GD HLQ QHXHV 3URGXNW
VHOEVWZHQQHVDOOH%HUHLFKHGHV(QWHUSULVH,70DQDJHPHQWDEGHFNHQ
N|QQWHDP0DUNWNHLQH&KDQFHKlWWHZLHDQ&$]XVHKHQZDU
>*UR@ ’DPLW ZLUG IU GLH +HUVWHOOHU YRQ :HUN]HXJHQ ]XP (QWHU
SULVH,70DQDJHPHQW GLH 2IIHQKHLW GHV 3URGXNWHV HLQ ]HQWUDOHV 9HU
NDXIVDUJXPHQW

 1DWUOLFK JLEW HV QRFK HLQH 5HLKH DQGHUHU %HWULHEVV\VWHPH GLH DXFK YRQ GHU
+DUGZDUHDEVWUDKLHUHQ:LQGRZVZXUGHQXUDXIJUXQGVHLQHUKRKHQ9HUEUHLWXQJ
DOV%HLVSLHOJHZlKOW
’LHKHXWLJH3UD[LV2IIHQKHLWJHJHQEHUDQGHUHQ6\VWHPHQ 
’LHVZLUG ]XQlFKVW HUUHLFKW LQGHPGLH6RIWZDUH ]XP(QWHUSULVH
,70DQDJHPHQWPLWRIIHQHQ6FKQLWWVWHOOHQYHUVHKHQZLUGEHUGLH¥VR
VLHLQ0DQDJHPHQWZHUN]HXJHQDQGHUHU+HUVWHOOHULPSOHPHQWLHUWZHU
GHQ ¥ QDKH]X MHGH EHOLHELJH $SSOLNDWLRQ HLQJHEXQGHQ ZHUGHQ NDQQ
6RIWZDUH QHXHUHQ ’DWXPV LVW LQ DOOHU 5HJHO EHUHLWV PLW VROFKHQ
6FKQLWWVWHOOHQ YHUVHKHQ VR GD HLQH ,QWHJUDWLRQ LQ (QWHUSULVH,7
0DQDJHPHQW6RIWZDUH SUREOHPDUPP|JOLFK LVW +LHU]X LVW DOOHUGLQJV
]XEHPHUNHQGDGLH,QWHJUDWLRQVROFKHU3URGXNWHHKHUWULYLDOLVWGD
EHLGHU.RQ]HSWLRQQHXHU6RIWZDUHGLH2IIHQKHLWHLQHJURH5ROOHVSLHOW
XQGGLH3ODQXQJHLQHV(QWHUSULVH,70DQDJHPHQWGXUFKGHQ+HUVWHO
OHUGHV3URGXNWHVHQJDJLHUWEHJOHLWHWZLUG’DEHLNDQQ(LQIOXVRZRKO
DXIGHQ.XQGHQDOVDXFKDXIGHQ)UHPGKHUVWHOOHUDXVJHEWZHUGHQ
:HVHQWOLFK LQWHUHVVDQWHU LVW GHU 9HUVXFK GLH LP 8QWHUQHKPHQ
YRUKDQGHQHQ 0DQDJHPHQWZHUN]HXJH LQ GDV 3URGXNW ]X LQWHJULHUHQ
’D]X ZHUGHQ EHL GHU ,QVWDOODWLRQ EHLP .XQGHQ 6FKQLWWVWHOOHQ DQJH
SDW XQG WHLOZHLVH VRJDU QHXH 6FKQLWWVWHOOHQ LPSOHPHQWLHUW ’LHVHU
$XIZDQGHQWVWHKWGDGXUFKGDGLHVHLW-DKUHQHLQJHVHW]WHQ0DQDJH
PHQWZHUN]HXJHLQDOOHU5HJHOQLFKWEHU6FKQLWWVWHOOHQ]XU,QWHJUDWLRQ
LQ HLQ(QWHUSULVH.RQ]HSW YHUIJHQXQG VRPLW OHGLJOLFK LP0HQGHV
3URGXNWHV]XP(QWHUSULVH,70DQDJHPHQWYHUDQNHUWZHUGHQN|QQHQ
’DVUHLFKWLQGHQPHLVWHQ)lOOHQDEHUQLFKWDXVXQGVRZHUGHQGLHDQ
JHVSURFKHQHQ3URJUDPPLHUWlWLJNHLWHQQRWZHQGLJ
(QWHUSULVH,70DQDJHPHQW3DUDGLJPHQGHV,70DQDJHPHQWV 
 (QWHUSULVH,70DQDJHPHQW
,PYRUDQJHKHQGHQ$EVFKQLWWZXUGHQDOOH7lWLJNHLWHQGHILQLHUWGLH
]XU$GPLQLVWUDWLRQHLQHV,76\VWHPVQRWZHQGLJVLQG’LHVHU$EVFKQLWW
ZLUG GHU ,PSOHPHQWLHUXQJ HLQHV :HUN]HXJHV ]XP (QWHUSULVH,7
0DQDJHPHQWZHOFKHVDOOHGHILQLHUWHQ$XIJDEHQHLQVFKOLHWJHZLGPHW
,Q MHGHU JU|HUHQ ,QVWDOODWLRQ ZLUG EHUHLWV (QWHUSULVH,7
0DQDJHPHQW EHWULHEHQ ZHQQ DXFK QLFKW LQWHJULHUW LQ HLQ HLQ]HOQHV
:HUN]HXJ’LH EHUJHRUGQHWH ,QVWDQ] GLH GLH(UJHEQLVVH GHU GHU]HLW
HLQJHVHW]WHQ:HUN]HXJH HQWJHJHQQLPPW XQG $XIJDEHQ DQ GLH:HUN
]HXJHYHUWHLOW LVWGHU0HQVFK’D]XEHGDUI HVKRFKTXDOLIL]LHUWHU0LW
DUEHLWHU GLH QDWUOLFK VHKU WHXHU VLQG XQG OHW]WOLFK DGPLQLVWUDWLYH
)lKLJNHLWHQHLQHV:HUN]HXJVµHPXOLHUHQ§GLHIUGLH$XWRPDWLVLHUXQJ
JHUDGH]X SUlGHVWLQLHUW VLQG :HQQ DOVR YRQ HLQHP 7RRO ]XP (QWHU
SULVH,70DQDJHPHQW GLH5HGH LVW VRPX GLHVHV DOOH RJ $XIJDEHQ
XQWHUVWW]HQXQGLQWHJULHUHQVRZHLWGLHVWHFKQLVFKP|JOLFKLVW
,PZHLWHUHQZLUGGDQQDQKDQGHLQHUNRQNUHWHQ,QVWDOODWLRQEHU
SUIW ZHOFKH DGPLQLVWUDWLYHQ 9RUDXVVHW]XQJHQ JHVFKDIIHQ ZHUGHQ
PVVHQXPHLQHQVROFKHQXQWHUQHKPHQVZHLWHQ$QVDW]EHUKDXSWYHU
IROJHQ]XN|QQHQ
 3DUDGLJPHQGHV,70DQDJHPHQWV
=ZHL :HJH HUP|JOLFKHQ GHQ =XJDQJ ]XP (QWHUSULVH,7
0DQDJHPHQW HLQ IXQNWLRQDOHU XQG HLQ REMHNWRULHQWLHUWHU :lKUHQG
PDQELVKHUVWHWVGHQIXQNWLRQDOHQ$QVDW]ZlKOWHXQGDXFKDOOH:HUN
]HXJH ]XP (QWHUSULVH,70DQDJHPHQW E]Z 1HW]ZHUNPDQDJHPHQW
GLHVHP$QVDW]IROJWHQHQWZLFNHOQVLFKHLQLJH3URGXNWHEHUHLWVLQ5LFK
WXQJ GHU REMHNWRULHQWLHUWHQ 6LFKWZHLVH bKQOLFK GHU (QWZLFNOXQJ YRQ
IXQNWLRQDOHQ E]Z SUR]HGXUDOHQ 3URJUDPPLHUVSUDFKHQ KLQ ]X REMHNW
RULHQWLHUWHQ 3URJUDPPLHUVSUDFKHQ ELUJW GLH REMHNWRULHQWLHUWH 6LFKW
ZHLVHDXIGDV,76\VWHP9RUWHLOHLP+LQEOLFNDXIGLH8QLYHUVDOLWlW
’HUREMHNWRULHQWLHUWH$QVDW]LVWELVKHULQNHLQHPGHU3URGXNWHYROO
LPSOHPHQWLHUW$XV=ZlQJHQGLHGHU0DUNWGHQ+HUVWHOOHUQDXIHUOHJW
(QWHUSULVH,70DQDJHPHQW3DUDGLJPHQGHV,70DQDJHPHQWV 
KDWHQWVWDQGHLQGULWWHU:HJGHUVLFK]ZLVFKHQIXQNWLRQDOHPXQGRE
MHNWRULHQWLHUWHP $QVDW] DQVLHGHOW XQG GHU LP IROJHQGHQ DOV µSUDNWL
VFKHU $QVDW]§ EH]HLFKQHW ZLUG (U ZLUG DXV 0DUNHWLQJJUQGHQ VWHWV
DOV REMHNWRULHQWLHUW EH]HLFKQHW GXUFKEULFKW DEHU DQ HLQLJHQ 6WHOOHQ
)RUGHUXQJHQGHVREMHNWRULHQWLHUWHQ3DUDGLJPDV
 )XQNWLRQDOHU$QVDW]
$XVJHKHQGYRQHLQHUIXQNWLRQDOHQ%HWUDFKWXQJN|QQHQGLH LQ$E
VFKQLWW EHQDQQWHQ 7lWLJNHLWVIHOGHU ]XJUXQGHJHOHJW ZHUGHQ XP IU
MHGHVHLQ]HOQHGDYRQDOOHGHQNEDUHQ2SHUDWLRQHQDXI]XOLVWHQ’DUDXV
HQWVWQGH HLQH YROOVWlQGLJH %HVFKUHLEXQJ GHU HUZQVFKWHQ )XQNWLR
QDOLWlW’DV3UREOHPDQGLHVHU+HUDQJHKHQVZHLVH LVW MHGRFKGDXQ
P|JOLFK DOOH 2SHUDWLRQHQ HUIDW ZHUGHQ 6SH]LHOO 2SHUDWLRQHQ GLH
ELVKHUQRFKQLFKWQRWZHQGLJZDUHQRGHUWHFKQLVFKGHU]HLWQLFKWGXUFK
IKUEDUVLQGZHUGHQQLFKWEHUFNVLFKWLJW1HXH)XQNWLRQDOLWlWHQYRQ
*HUlWHQ LP ,76\VWHP N|QQHQ GDQQ HYHQWXHOO QLFKW JHQXW]W ZHUGHQ
(LQ 9RUWHLO GLHVHU +HUDQJHKHQVZHLVH LVW HLQ LP (UJHEQLV VFKODQNHV
6\VWHP GD HEHQ QLFKW DOOHV(UGHQNOLFKHPRGHOOLHUWZLUG VRQGHUQ OH
GLJOLFK GLH HUZDUWHWHQ )XQNWLRQDOLWlWHQ GLH VLFKPLW GHP ,76\VWHP
ZHLWHUHQWZLFNHOQ $XFK VLQG GLH 3URGXNWH GLH GHP IXQNWLRQDOHQ $Q
VDW] IROJHQ NHLQH LQWHJUDWLYHQ 6\VWHPH VRQGHUQ EHVWHKHQ DXV HLQHU
9LHO]DKOYRQHLQ]HOQHQ:HUN]HXJHQGLHVLFKLP/DXIHGHU=HLWPLWGHQ
$QIRUGHUXQJHQ GHU 6\VWHPEHWUHXHU HQWZLFNHOWHQ /HGLJOLFK HLQH JH
PHLQVDPH6FKQLWWVWHOOHZXUGHKLQ]XJHIJWVRGDGLH%HQXW]XQJYRQ
HLQHU]HQWUDOHQ.RQVROHDXVP|JOLFKZLUG
 2EMHNWRULHQWLHUWHU$QVDW]
(LQREMHNWRULHQWLHUWHU$QVDW]LVWGHPJHJHQEHUZHVHQWOLFKXPIDV
VHQGHU 9RP ]XJUXQGHOLHJHQGHQ *HUlW RGHU 3UR]H ZLUG YROOVWlQGLJ
DEVWUDKLHUW (V LQWHUHVVLHUW QLFKW PHKU YRQ ZHOFKHP +HUVWHOOHU EHL
VSLHOVZHLVH GLH ’DWHQEDQNDQZHQGXQJ VWDPPW GLH 6WHXHUXQJ HUIROJW
EHU GLH (LJHQVFKDIWHQ GHU .ODVVH Datenbank DXV GHU HLQH NRQNUHWH
’DWHQEDQN LQVWDQ]LLHUW ZLUG ’DV REMHNWRULHQWLHUWH :HUN]HXJ
(QWHUSULVH,70DQDJHPHQW3DUDGLJPHQGHV,70DQDJHPHQWV 
LQWHJULHUW DOOH %HVWDQGWHLOH XQG GHUHQ0DQLSXODWLRQ (V EHVWHKW DOVR
QLFKW DXV HLQ]HOQHQ 7HLOSURJUDPPHQ VRQGHUQ OHGLJOLFK DXV $JHQWHQ
IU GLH MHZHLOLJHQ2EMHNWH XQG0DQDJHUQ GLHPLW GHQ$JHQWHQ NRP
PXQL]LHUHQ
’LH 0RGHOOLHUXQJ HLQHV VROFKHQ 6\VWHPV N|QQWH QDFK GHQVHOEHQ
3ULQ]LSLHQHUIROJHQGLHVFKRQKHXWHGHP’DWHQEDQNRGHU3URJUDPP
GHVLJQ]XJUXQGHOLHJHQ’HU$QVDW]ZLHHULQ>5XP@EHVFKULHEHQLVW
LVW DOOHUGLQJV YLHO PlFKWLJHU XQG HV LVW NHLQ *UXQG ]X HUNHQQHQ
ZDUXPHUQLFKWDXFKLQGHU9HUZDOWXQJYRQ,76\VWHPHQ9HUZHQGXQJ
ILQGHQN|QQWH
’XUFKGLH0RGHOOLHUXQJGHU)XQNWLRQDOLWlWEHUJHRUGQHWHU2EMHNWH
DOV 6XPPH GHU )XQNWLRQDOLWlWHQ GHU 7HLOREMHNWH HUKlOW GDV 2EMHNW
IT-SystemHLQHKRKH.RPSOH[LWlW.HLQHHLQ]HOQH3HUVRQLVWGDQQPHKU
LQ GHU /DJH GLHVHV 2EMHNW ]X EHUVFKDXHQ (LQH GHU $XIJDEHQ GHV
:HUN]HXJV ]XP (QWHUSULVH,70DQDJHPHQW PX HV DOVR VHLQ HLQH
=HUOHJXQJGHU2EMHNWH LQ7HLOREMHNWHGXUFK]XIKUHQXP LP(UJHEQLV
EHUVFKDXEDUH7HLOV\VWHPH]XHUKDOWHQGLHYRP$GPLQLVWUDWRUEHKDQ
GHOWZHUGHQ N|QQHQ ’D VROFKH $QVlW]H IXQNWLRQLHUHQ N|QQHQ ZLUG
DP%HLVSLHOHLQHV+DXVPHLVWHUVGHXWOLFKGHULP5DKPHQHLQHU(IIHN
WLYLWlWVXQWHUVXFKXQJGHV DPHULNDQLVFKHQ0LOLWlUV IU VRJ:HDUDEOHV
GHQ GHIHNWHQ 0RWRU HLQHV 0$ $EUDPV3DQ]HUV UHSDULHUHQ NRQQWH
REZRKO HU HLQH VROFKH 0DVFKLQH VLFKHU ELVKHU QLFKW JHVHKHQ KDWWH
>)UH\@
 µ3UDNWLVFKHU$QVDW]§
’HUREMHNWRULHQWLHUWH$QVDW]KDWWURW]GHUKRKHQ8QLYHUVDOLWlWHL
QHQHQWVFKHLGHQGHQ1DFKWHLOMHGHU$QELHWHUYRQ.RPSRQHQWHQGHV,7
6\VWHPV PWH VLFK HQWZHGHU DXI HLQH YRUJHJHEHQH $Q]DKO YRQ
)XQNWLRQHQ IU HLQ 2EMHNW EHVFKUlQNHQ RGHU VHLQH 6\VWHPHPLW HQW
VSUHFKHQGHU ,QWHOOLJHQ] YHUVRUJHQ (UVWHUHV NRPPW DXV*UQGHQ GHV
0DUNWHV QLFKW LQ )UDJH GD HV GLH SURSULHWlUHQ )XQNWLRQHQ GLH DOV
.DXIDUJXPHQW LP .DPSI XP .XQGHQ EHQXW]W ZHUGHQ XQWHUELQGHW
/HW]WHUHV HUIRUGHUW ,QYHVWLWLRQHQ YRQ 6HLWHQ GHV +HUVWHOOHUV XP
(QWHUSULVH,70DQDJHPHQW1XW]XQJYRQ6\QHUJLHHIIHNWHQ 
HQWVSUHFKHQGH6RIWXQG+DUGZDUH]XHQWZLFNHOQZDVZLHGHUXPGHQ
9HUNDXIVSUHLVKHEHQZUGHXQGP|JOLFKHUZHLVHGDV3URGXNWXQDWWUDN
WLYPDFKW*HQDXGLHVZLUGDXFKDOV+DXSWJUXQGIUGDV6FKHLWHUQGHV
0DQDJHPHQWVWDQGDUGV &0,3 VLHKH $EVFKQLWW GHU ,62 DQJHVH
KHQ:HLWHUWULWWGDV LP$EVFKQLWWEHUHLWVDQJHVSURFKHQH3UREOHP
GHV,QYHVWLWLRQVVFKXW]HVGHU8QWHUQHKPXQJDXFKKLHULQ(UVFKHLQXQJ
$XV GLHVHQ *UQGHQ KDEHQ GLH $QELHWHU µREMHNWRULHQWLHUWHU§ 0D
QDJHPHQWV\VWHPH EHUDOO GRUW ZR HLQ %HKDQGHOQ GHU .RPSRQHQWHQ
GHV,76\VWHPVQDFKGHPREMHNWRULHQWLHUWHQ3DUDGLJPDQLFKWP|JOLFK
LVW¥VHLHVGXUFK$EOHKQXQJGHU.XQGHQRGHUGXUFK IHKOHQGH8QWHU
VWW]XQJ YRQ 6HLWHQ GHV +HUVWHOOHUV ¥ HLQH ,QWHJUDWLRQ YRQ DQGHUHQ
3URJUDPPHQGXUFKJHIKUWGLHMHGRFKQLFKWQRWZHQGLJHUZHLVHPLWGHP
0DQDJHPHQWV\VWHP IXQNWLRQDO YHUEXQGHQ VLQG’DV IKUW GD]X GD
XPHLQHJOHLFKH%HKDQGOXQJDOOHU(OHPHQWHGHV,76\VWHPVGXUFKIK
UHQ]XN|QQHQDXIHLQLJH,QIRUPDWLRQHQGLHGDVREMHNWRULHQWLHUWH0R
GHOO ]X OLHIHUQ LQGHU/DJH LVW YHU]LFKWHWZLUG(VKDQGHOW VLFK GDEHL
YRUQHKPOLFKXPLPSOL]LWH2EMHNWLQIRUPDWLRQHQZLH.ODVVHQ]XJHK|ULJ
NHLW XQG 9HUELQGXQJHQ ]X DQGHUHQ 2EMHNWHQ :lKUHQG GLH IHKOHQGH
,QIRUPDWLRQ GHU .ODVVHQ]XJHK|ULJNHLW VLFK GXUFK JHVFKLFNWH ’DUVWHO
OXQJQRFKYHUEHUJHQ OlW VLQGGLH7UDFLQJLQIRUPDWLRQHQ 9HUELQGXQJ
]X DQGHUHQ 2EMHNWHQ GLH LPSOL]LW DXV GHQ 2EMHNWHLJHQVFKDIWHQ KHU
YRUJHKHQ QLFKW VR OHLFKW ]X HUVHW]HQ 6RZLUG EHLVSLHOVZHLVH LP 3UR
GXNW YRQ &$ HLQH $UW &RQWDLQHU DXV 2EMHNWHQ JHELOGHW GLH ]XU
)XQNWLRQ HLQHV *HVFKlIWVSUR]HVVHV QRWZHQGLJ VLQG ’LHVHU &RQWDLQHU
PX PDQXHOO JHIOOW ZHUGHQ XQG DUEHLWHW ZLH HLQ (UHLJQLVPDQDJH
PHQWV\VWHP ¥ GLH VWlUNVWH 6W|UXQJZLUG DQ GHQ &RQWDLQHU HVNDOLHUW
’HPJHJHQEHU ZLUNW GLH 7UDFLQJHLJHQVFKDIW YRQ :%(0 VLHKH
$EELOGXQJ  XQG ’HPRQVWUDWLRQ LQ >:%(0@ JHUDGH]X VSLHOHULVFK
OHLFKW
 1XW]XQJYRQ6\QHUJLHHIIHNWHQ
’XUFKGLH(LQIKUXQJHLQHV(QWHUSULVH,70DQDJHPHQWVROOHQ.R
VWHQYRUWHLOH HQWVWHKHQ E]Z JURH 6\VWHPH KDQGKDEEDUHU XQG
(QWHUSULVH,70DQDJHPHQW1XW]XQJYRQ6\QHUJLHHIIHNWHQ 
WUDQVSDUHQWHU JHPDFKW ZHUGHQ ,Q GHQ IROJHQGHQ ]ZHL $EVFKQLWWHQ
ZHUGHQ%HLVSLHOHJHJHEHQLQZHOFKHQ)lOOHQGLH1XW]XQJHLQHV(QWHU
SULVH,70DQDJHPHQW:HUN]HXJV VLQQYROO HUVFKHLQW .HLQHVZHJV LVW
GHU(LQVDW]HLQHV(QWHUSULVH,70DQDJHPHQW:HUN]HXJV LPPHU VLQQ
YROO,QYLHOHQ)lOOHQZlUHGHU(LQVDW]HQWVSUHFKHQGHU3URJUDPPHGHU
IXQNWLRQDOH2YHUNLOO
 %HLVSLHOHIUGLH1XW]XQJYRQ6\QHUJLHQ
$QKDQGGUHLHUSUD[LVRULHQWLHUWHU%HLVSLHOHVROOGDV=XVDPPHQZLU
NHQ GHU HLQ]HOQHQ .RPSRQHQWHQ HLQHV YROOVWlQGLJ LPSOHPHQWLHUWHQ
(QWHUSULVH,70DQDJHPHQW HUOlXWHUW ZHUGHQ (LQH YROOVWlQGLJH .Ol
UXQJGHVP|JOLFKHQ¥XQGJHZQVFKWHQ¥=XVDPPHQVSLHOV LP(QWHU
SULVH,70DQDJHPHQW NDQQ OHGLJOLFK DQKDQG GHU YRUOLHJHQGHQ
8PJHEXQJHUIROJHQ
.HLQHV GHU %HLVSLHOH XPIDW DOOH 7HLOH GHV (QWHUSULVH,7
0DQDJHPHQW(VJLEW MHGRFK]HQWUDOH7HLOHGLHVWHWVEHUKUWZHUGHQ
’HPJHPlOlWVLFKDEOHLWHQGDJHUDGHGLHVH7HLOH]XHUVWXQGEHVRQ
GHUVVRUJIlOWLJLPSOHPHQWLHUWZHUGHQPVVHQXPHLQ=XVDPPHQVSLHO
LP(QWHUSULVH,70DQDJHPHQWHUVW]XHUP|JOLFKHQ:HLWHUZLUG VWHWV
HLQH XPIDVVHQGH 0RGHOOLHUXQJ GHU 8QWHUQHKPHQV,7 YRUDXVJHVHW]W
RKQHGLHHLQH1XW]XQJGHU9RUWHLOHGHV.RQ]HSWHVQLFKWP|JOLFKLVW
 %HLVSLHO8PVWHOOXQJGHU%URVRIWZDUH
’DV,76\VWHPLVWHLQVWDUNG\QDPLVFKHV*HELOGH6RIWXQG+DUG
ZDUH HQWZLFNHOQ VLFK VFKQHOOZHLWHU XQG XP DOOH 9RUWHLOH GHU QHXHQ
(QWZLFNOXQJQXW]HQ]XN|QQHQZLUGLP8QWHUQHKPHQVWHWVYHUVXFKW
QHXH 3URJUDPPH XQG 7HFKQRORJLHQ VFKQHOO ]XP (LQVDW] ]X EULQJHQ
$OOJHPHLQLVWKLHUEHL]XHUZDUWHQGDQHXH6RIWZDUHK|KHUH$QIRUGH
UXQJHQ DQ GLH ]XJUXQGHOLHJHQGH +DUGZDUH VWHOOHQ ZLUG %HL HLQHU
8PVWHOOXQJ YRQ 6RIWZDUH VLQG VHKU YLHOH 7HLOH GHV (QWHUSULVH,7
0DQDJHPHQWEHWHLOLJW
2IIHQVLFKWOLFKLVWGLH%HWHLOLJXQJGHV7lWLJNHLWVIHOGHV6RIWZDUHYHU
WHLOXQJ,QWHUHVVDQWZLUGGDV.RQ]HSWGHV(QWHUSULVH,70DQDJHPHQW
(QWHUSULVH,70DQDJHPHQW1XW]XQJYRQ6\QHUJLHHIIHNWHQ 
EHLGHQ7lWLJNHLWHQGLHLP8PIHOGGHUWDWVlFKOLFKHQ9HUWHLOXQJVWDWW
ILQGHQ
9RU GHU (LQIKUXQJ ZHUGHQ DOOJHPHLQ GLH $QIRUGHUXQJHQ DQ
+DUGZDUH XQG .RPPXQLNDWLRQVVWUXNWXU IHVWJHVWHOOW ’DKHU LVW UHFKW
JHQDXEHNDQQWZHOFKH=LHONRQILJXUDWLRQGLHLQGHQ(LQVDW]GHUQHXHQ
6RIWZDUHHLQJHEXQGHQHQ.RPSRQHQWHQGHV ,76\VWHPVKDEHQVROOWHQ
’DUDXVHUJLEWVLFKGLH$XIJDEHGLHVHIRUPXOLHUWHQ$QIRUGHUXQJHQPLW
GHQ WDWVlFKOLFKHQ *HJHEHQKHLWHQ DE]XJOHLFKHQ XQG LP %HGDUIVIDOOH
HQWVSUHFKHQG]XYHUlQGHUQ+LHUN|QQWHGHU,GHHJHIROJWZHUGHQHLQH
6RIWZDUHYHUWHLOXQJ QXU DXI VROFKH 6\VWHPH GXUFK]XIKUHQ GLH WDW
VlFKOLFK EHU HLQH JHHLJQHWH .RQILJXUDWLRQ YHUIJHQ ’LHVH $XIJDEH
OlWVLFK LQ=XVDPPHQDUEHLWPLWHLQHP7RRO]XP$VVHW0DQDJHPHQW
OHLFKWDXWRPDWLVLHUHQGDGRUWDOOH.RQILJXUDWLRQVGDWHQYRUOLHJHQ3UR
EOHPDWLVFK LVW GDEHL QXU GD LP 8QWHUQHKPHQ VFKQHOO YLHOH XQWHU
VFKLHGOLFKH6RIWZDUHYHUVLRQHQYRUOLHJHQGHUHQSURGX]LHUWH’DWHQX8
QLFKWNRPSDWLEHOVLQG’HVKDOEZLUGGLHQlFKVWH9RUJHKHQVZHLVHIDYR
ULVLHUWZHUGHQ
’LHVH ZlUH QDFK YRUJHJHEHQHQ 5HJHOQ SUIHQ ]X ODVVHQ RE GLH
QRWZHQGLJH.RQILJXUDWLRQKHUEHLJHIKUWZHUGHQNDQQ’D]XUHLFKWHL
QH3UIXQJGHU’DWHQQXUDXVGHP$VVHW0DQDJHPHQWQLFKWPHKUDXV
9LHOPHKU NRPPHQ’DWHQDXV DQGHUHQ%HUHLFKHQ LQ GLH%HWUDFKWXQJ
ZLH GHP .DEHOPDQDJHPHQW ]XU 2SWLPLHUXQJ GHU .RPPXQLNDWLRQV
ZHJHGHP6LFKHUKHLWVPDQDJHPHQWIKUWHLQH9HUlQGHUXQJGHU.RQ
ILJXUDWLRQ]X(LQVFKQLWWHQRGHUVRJDU%UFKHQLP6LFKHUKHLWVNRQ]HSW
RGHUGHP3HUIRUPDQFH0RQLWRULQJXQG-RE6FKHGXOLQJVLQGQRFK5HV
VRXUFHQYRUKDQGHQ GLH IU 6HUYHUDQZHQGXQJHQ EHQXW]WZHUGHQN|Q
QHQ RGHU PX QHXH +DUGZDUH DQJHVFKDIIW ZHUGHQ ’DV $VVHW
0DQDJHPHQWKDWQLFKWQXU%HGHXWXQJKLQVLFKWOLFKGHU$XVNXQIWEHU
GLH DNWXHOOH .RQILJXUDWLRQ EHNDQQWH 8QYHUWUlJOLFKNHLWHQ YRQ +DUG
ZDUHVRZLHHLQH.RVWHQ1XW]HQ$QDO\VH IOLHHQ]XVlW]OLFK LQGLH(QW
VFKHLGXQJHQ]XU1HXDQVFKDIIXQJRGHU$XIUVWXQJQLFKWJHHLJQHWHU,7
.RPSRQHQWHQHLQ
:HLWHU VLQG %HUKUXQJVSXQNWH PLW GHP 6WRUDJH 0DQDJHPHQW
XQG GHP %DFNXS YRUKDQGHQ (V PX JHSUIW ZHUGHQ ZR GLH
(QWHUSULVH,70DQDJHPHQW1XW]XQJYRQ6\QHUJLHHIIHNWHQ 
3URJUDPPGDWHLHQXQGGLHDQIDOOHQGHQ’DWHQJHVSHLFKHUWZHUGHQXQG
ZLHGLH6LFKHUXQJGHU’DWHQHUIROJHQVROO
/HW]WOLFKPVVHQDOOHbQGHUXQJHQGHU(QWHUSULVH&RQVROHEHNDQQW
JHPDFKWZHUGHQGDPLWEHLP$XIWUHWHQYRQ)HKOHUQGLH$GPLQLVWUDWR
UHQE]ZGLH%HWUHXHUDP+HOS’HVNVWHWVEHUGHQDNWXHOOHQ=XVWDQG
GHV,76\VWHPVLQIRUPLHUWZHUGHQN|QQHQ
%LVKHUOLHJHQDOOHGLHVH’DWHQLQHLQHUVWDUNIUDJPHQWLHUWHQ)RUP
YRU¥YHUWHLOWEHUGLHHLQ]HOQHQ’DWHQEDQNHQ LQGHQYHUVFKLHGHQHQ
$EWHLOXQJHQ (LQH ,QWHJUDWLRQ LQ HLQ :HUN]HXJ ]XP (QWHUSULVH,7
0DQDJHPHQW VRUJW YRUQHKPOLFK IU HLQH VWDUNH $XWRPDWLVLHUXQJ GHU
’DWHQSIOHJHVRGD,QNRQVLVWHQ]HQXQZDKUVFKHLQOLFKHUVLQGVRZLHIU
KRKH(LQVSDUXQJHQDQ$UEHLWV]HLWGLH IUHEHQGLHVH’DWHQSIOHJH VR
ZLHGHU,QIRUPDWLRQVEHVFKDIIXQJIUGLHPLWGHU8PVWHOOXQJEHWUDXWHQ
0LWDUEHLWHUDXIJHZHQGHWZHUGHQPWH(LQVSDUXQJHQVLQGDXFKEHL
,QYHVWLWLRQHQ LQ +DUGZDUH ]X HUZDUWHQ GD YHUVWHFNWH .RVWHQ EHU
QLFKWNRUUHNWH$EUHFKQXQJHQHQWIDOOHQ
 %HLVSLHO$GPLQLVWUDWLYH([SDQVLRQXQG
.RQ]HQWUDWLRQ
’HU ,7’LHQVWOHLVWHU VWHOOW IU HLQ 8QWHUQHKPHQ GLH 0|JOLFKNHLW
]XU1XW]XQJYRQ,QIRUPDWLRQVWHFKQRORJLHEHUHLW’DEHLKDWGHU.XQGH
VHLHUQXQDXVGHPJOHLFKHQ.RQ]HUQRGHUQLFKWPDJHEOLFKHQ(LQIOX
DXIGLH%HKDQGOXQJGHU,7,QIUDVWUXNWXU
,VWGHU.XQGHILQDQ]LHOOJXWJHVWHOOWZLUGHUHLQH’H]HQWUDOLVLHUXQJ
GHU$GPLQLVWUDWLRQ IRUGHUQ’LHV LVW ]ZDU UHFKW WHXHU GD SHUVRQDOLQ
WHQVLY DEHU GLH 5HDNWLRQV]HLWHQ VLQG ¥]XPLQGHVW EHL ELVKHULJHQ $G
PLQLVWUDWLRQVVWUXNWXUHQ¥ ZHVHQWOLFK NU]HU =XGHP JLEW HV DP

 :LHZHLWHUREHQEHUHLWVEHVFKULHEHQKDEHQGLHHYWOYRUKDQGHQHQ:HUN]HXJH]X
PHLVWHLJHQHDEJHVFKORVVHQH’DWHQEDVHQ
 (VVWHKWZHQLJHU]XHUZDUWHQGDWDWVlFKOLFK$UEHLWV]HLWHLQJHVSDUWZLUGDOVGD
GLHYRUKDQGHQHQ’DWHQVLFKEHUKDXSWGXUFK$NWXDOLWlWDXV]HLFKQHQ’HU%HWULHE
GHV ,76\VWHPV KDW VWHWV GHQ 9RUUDQJ VR GD GLH DQJHVSURFKHQH ’DWHQSIOHJH
PHLVW]XUFNJHVWHOOWRGHUEHUKDXSWQLFKWGXUFKJHIKUWZLUG
(QWHUSULVH,70DQDJHPHQW1XW]XQJYRQ6\QHUJLHHIIHNWHQ 
6WDQGRUW HLQHQ NRPSHWHQWHQ $QVSUHFKSDUWQHU GHU GLH 0LWDUEHLWHU
VFKXOHQXQGXQWHUVWW]HQNDQQ
$EKlQJLJ YRQ GHU .RQMXQNWXUODJH NDQQ VLFK GLHVH )RUGHUXQJ
VFKQHOOXPNHKUHQ%HLVFKOHFKWHU.RQMXQNWXUODJHZLUGGHU.XQGHHLQH
=HQWUDOLVLHUXQJ GHU $GPLQLVWUDWLRQ ZQVFKHQ XP.RVWHQ IU GH]HQ
WUDOHV 3HUVRQDO HLQ]XVSDUHQ ’D GLHVHU 3UR]H G\QDPLVFK PHKUIDFK
DEODXIHQ NDQQ VLQG EHL MHGHU bQGHUXQJ HLQLJH +LQGHUQLVVH ]X EHU
ZLQGHQ
%HL GHU ’H]HQWUDOLVLHUXQJ PX GHP 3HUVRQDO DP HQWIHUQWHQ
6WDQGRUWHLQH$GPLQLVWUDWLRQVXPJHEXQJJHVFKDIIHQZHUGHQ’D]XJH
K|UW GLH (LQULFKWXQJ GHU HQWVSUHFKHQGHQ 0DQDJHPHQWV\VWHPH XQG
GHUHQ’DWHQEDVHQ ,PZHLWHUHQZHUGHQ VLFK GLHVH’DWHQEDVHQ XQDE
KlQJLJYRQGHU]HQWUDOHQ’DWHQEDVLV IRUWHQWZLFNHOQ’DV$GPLQLVWUD
WLRQVSHUVRQDO ZLUG VLFK :HUN]HXJH VFKDIIHQ PLW GHUHQ +LOIH GLH
9HUZDOWXQJYHUHLQIDFKWZHUGHQNDQQ(LQH5HLKHYRQVSH]LHOODXIGLH
%HGUIQLVVH GHV ]X YHUZDOWHQGHQ 6WDQGRUWV DEJHVWLPPWHQ 6SH]LDOO|
VXQJHQXQG9HUIDKUHQZHUGHQHQWVWHKHQXQG LQDOOHU5HJHOQLFKWPLW
GHQHQDQGHUHU6WDQGRUWHEHUHLQVWLPPHQ
%HLHLQHU=HQWUDOLVLHUXQJPXQXQYHUVXFKWZHUGHQGLH’DWHQED
VLV LQ GLH ]HQWUDOH 9HUZDOWXQJVVWUXNWXU HLQ]XELQGHQ ’LH:HUN]HXJH
GHV 6WDQGRUWHV PVVHQ JHSUIW XQG JJI DQ GLH QHXHQ (UIRUGHUQLVVH
DQJHSDWZHUGHQ6FKOLHOLFKZHUGHQQHXH:HUN]HXJHJHVFKDIIHQGLH
GLH9HUZDOWXQJEHUGLHQXQJU|HUH(QWIHUQXQJHUP|JOLFKHQ%HL MH
GHU QRFK VR NOHLQHQ 8PVWUXNWXULHUXQJ GHU $GPLQLVWUDWLRQ VLQG DOOH
GLHVH7lWLJNHLWHQHUQHXWJHIRUGHUW
:LUGKLQJHJHQHLQ6\VWHP]XP(QWHUSULVH,70DQDJHPHQWHLQJH
VHW]WEHVFKUlQNWVLFKGHU$XIZDQG]XU=HQWUDOLVLHUXQJXQG’H]HQWUD
OLVLHUXQJDXIHLQ=XRGHU$EVFKDOWHQHLQHU0DQDJHPHQWNRQVROHGDGLH
:HUN]HXJH ]XP (QWHUSULVH,70DQDJHPHQW GLH LP $EVFKQLWW
GDUJHVWHOOWHQ(LJHQVFKDIWHQEHVLW]HQVROOWHQ’LH’DWHQEDVLVLVW]XGHP
VWHWVNRQVLVWHQWGDDOOH9HUZDOWXQJVHLQKHLWHQDXIHLQHQJHPHLQVDPHQ
’DWHQEHVWDQG ]XJUHLIHQ 6FKXOXQJHQ GHV 0LWDUEHLWHUV DXI VSH]LHOOH
6RIWZDUHHQWIDOOHQXQGGHU$XIZDQG]XU(UULFKWXQJGHU0DQDJHPHQW
XPJHEXQJVLQNWGUDVWLVFK
(QWHUSULVH,70DQDJHPHQW1XW]XQJYRQ6\QHUJLHHIIHNWHQ 
 %HLVSLHO3UREOHPEHKHEXQJDP+HOS’HVN
/HJWPDQDOV=LHO¥ZLHEHL6%6GHU)DOO¥HLQHDEVFKOLHHQGH%H
KDQGOXQJYRQDOOHUJHPHOGHWHQ3UREOHPHIHVWZHUGHQDQGLH0LW
DUEHLWHU GHV +HOS ’HVN VHKU KRKH $QIRUGHUXQJHQ JHVWHOOW 6R]LDOH
.RPSHWHQ]XQG.RPPXQLNDWLRQVIlKLJNHLWVLQGHEHQVRZLFKWLJZLHHLQ
VLFKHUHV%HKHUUVFKHQGHU,7/DQGVFKDIWXQG]ZDU LQDOOHQ%HUHLFKHQ
$XHUGHP EHILQGHQ VLFK GLH 0LWDUEHLWHU LQ HLQHU 9HUWUDXHQVVWHOOXQJ
JHJHQEHUGHP8QWHUQHKPHQGDVLHEHUXPIDVVHQGH5HFKWHYHUIJHQ
PVVHQXP(LQVWHOOXQJHQDQGHQ6\VWHPHQYRUQHKPHQ]XN|QQHQVR
GDDXFKLKUH,QWHJULWlWXQ]ZHLIHOKDIWVHLQPX
6LHKW PDQ HLQPDO YRQ GHU =ZHLIHOKDIWLJNHLW GHU ([LVWHQ] HLQHV
0LWDUEHLWHUV PLW GHUDUWLJHQ (LJHQVFKDIWHQ DE NDQQ DQJHQRPPHQ
ZHUGHQGDHLQVROFKHU0LWDUEHLWHUDXIJUXQGVHLQHU)lKLJNHLWHQVHKU
WHXHULVW=LHKWPDQ]XGHPQRFKLQ%HWUDFKWGDMHGHU6WDQGRUWVHLQHQ
HLJHQHQ+HOS ’HVN IKUHQPX GD QXU GRUW GLH ,QIRUPDWLRQHQ EHU
GDVLPSOHPHQWLHUWH,76\VWHPYRUOLHJHQZLUGGLHVH$UWGHU1XW]HUEH
WUHXXQJVHKUDXIZHQGLJ’LHVXPVRPHKUDOVGDGLH0HKU]DKODOOHU
DXIWUHWHQGHQ6W|UXQJHQ6WDQGDUGSUREOHPHXPIDWRGHUYRP0LWDUEHL
WHUOHGLJOLFKHLQH(LQWUDJXQJLQGLH’DWHQEDQNHUIRUGHUW,P(UJHEQLV
ZLUGIUHLQHNOHLQH$Q]DKOYRQ(UHLJQLVVHQHLQXPIDVVHQGHVXQGHQW
VSUHFKHQGNRVWHQLQWHQVLYHV.QRZKRZYRUJHKDOWHQ)UGHQEHUZLH
JHQGHQ 7HLO VHLQHU 7lWLJNHLW LVW GHU 0LWDUEHLWHU DP +HOS ’HVN
EHUTXDOLIL]LHUWXQGHLQHRSWLPDOH1XW]XQJGHUPHQVFKOLFKHQ5HVVRXU
FHQ QLFKW JHZlKUOHLVWHW 6SH]LHOOHUH 3UREOHPH ZHUGHQ RKQHKLQ YRQ
)DFKDEWHLOXQJHQ JHO|VW ZR ZLHGHU HLQ XPIDVVHQGHV .QRZKRZ ]XU
9HUIJXQJ VWHKHQ PX $OV 1HEHQHIIHNW WULWW HLQH 5HGX]LHUXQJ GHV
DXIJHEDXWHQ.QRZKRZV EHL GHQ0LWDUEHLWHUQ DP+HOS’HVN DXI GD
VLH ZLH REHQ HUZlKQW ]XPHLVW PLW 6WDQGDUGSUREOHPHQ NRQIURQWLHUW
ZHUGHQ
’LH/|VXQJGHV5HGXQGDQ]SUREOHPVDOVRGHV9RUKDQGHQVHLQVYHU
VFKLHGHQHU +HOS ’HVNV DQ YHUVFKLHGHQHQ 6WDQGRUWHQ XQG GHU )UDJ
PHQWLHUXQJ GHUHU ’DWHQEDVHQ OLHJW LP :HVHQ GHV (QWHUSULVH,7
0DQDJHPHQW7KHRUHWLVFKZUGHHLQ]HQWUDOHU+HOS’HVNJHQJHQGD
(QWHUSULVH,70DQDJHPHQW1XW]XQJYRQ6\QHUJLHHIIHNWHQ 
HU=XJULIIDXIGDVJHVDPWH,76\VWHPQHKPHQXQGGDPLWGLHJHPHOGH
WHQ 6W|UXQJHQ EHKHEHQ NDQQ 8QJHO|VW EOHLEW KLQJHJHQ GDV 6LFKHU
KHLWVSUREOHP =XU HIIL]LHQWHQ 3UREOHPO|VXQJ LVW HLQH XPIDVVHQGH
%HUHFKWLJXQJGHV+HOS’HVN0LWDUEHLWHUVXQXPJlQJOLFK%HLGHU1XW
]XQJ HLQHV KLHUDUFKLVFKHQ $GPLQLVWUDWLRQVNRQ]HSWHV XQG GHVVHQ $E
ELOGXQJ LP (QWHUSULVH,70DQDJHPHQW LVW MHGRFK HLQH IHLQHUH
*UDQXOLHUXQJDOVELVKHUP|JOLFKVRGDGLH$QIRUGHUXQJHQDQGLH9HU
WUDXHQVZUGLJNHLWGHV+HOS’HVNJHULQJHUZHUGHQ
’HU JU|WH 1XW]HQ HUJLEW VLFK DOOHUGLQJV GXUFK GLH 9HUULQJHUXQJ
GHUIDFKOLFKHQ$QIRUGHUXQJHQDQGHQ0LWDUEHLWHUGHV+HOS’HVNVRZLH
GXUFKHLQHZHLWJHKHQGH$XWRPDWLVLHUXQJYRQ$UEHLWVSUR]HVVHQ
:LH LP $EVFKQLWW QlKHU HUOlXWHUW ZLUG NDQQ EHL HQWVSUH
FKHQG LQWXLWLYHU *HVWDOWXQJ GHU 2EHUIOlFKH LQ 9HUELQGXQJ PLW HLQHU
+LOIHVWHOOXQJEHLGHU=HUOHJXQJGHV,76\VWHPVLQNOHLQHEHUVFKDXED
UH)XQNWLRQVHLQKHLWHQDP+HOS’HVN3HUVRQDO]XP(LQVDW]NRPPHQ
ZHOFKHVVLFKOHGLJOLFKGXUFKHLQJXWHV$OOJHPHLQZLVVHQ]XP,76\VWHP
DXV]HLFKQHW (LQH =ZHLWHLOXQJ GHU 3UREOHPEHKDQGOXQJ ZLUG HUUHLFKW
6WDQGDUGSUREOHPH XQG3UREOHPH GLH GXUFK HLQ VWDUN ORNDOHV 3KlQR
PHQ LQ HLQHU )XQNWLRQVHLQKHLW JHSUlJW VLQG XQG GDGXUFK YHUJOHLFKV
ZHLVH OHLFKW ]X HUNHQQHQ VLQG ZHUGHQ GLUHNW DP +HOS ’HVN JHO|VW
’DEHL NDQQ GHU 0LWDUEHLWHU MHZHLOV GLH JHVDPWH )XQNWLRQVHLQKHLW
EHUVFKDXHQ XQG PX QLFKW HUVW LQ GHQ HLQ]HOQHQ )DFKDEWHLOXQJHQ
1HW]ZHUNH6\VWHPHXVZ XP ,QIRUPDWLRQHQ ]XU DNWXHOOHQ.RQILJX
UDWLRQELWWHQ3UREOHPHGLHVLFKHUVWDXVGHP=XVDPPHQVSLHOPHKUH
UHU )XQNWLRQVHLQKHLWHQ HUJHEHQ RGHU GLH GXUFK GDV ’HVLJQ GHV ,7
6\VWHPVYHUXUVDFKWZHUGHQZHUGHQGDVLHDP+HOS’HVNYRQGRUWLJHQ
0LWDUEHLWHUQ QLFKW HUNDQQW ZHUGHQ DQ GLH )DFKDEWHLOXQJHQ
ZHLWHUJHUHLFKW’LHKRFKTXDOLIL]LHUWHQXQGWHXUHQ6SH]LDOLVWHQZHUGHQ
LQGHQ)DFKDEWHLOXQJHQNRQ]HQWULHUW
/HLGHU JLEW HV NHLQH 9HU|IIHQWOLFKXQJHQ RGHU $XI]HLFKQXQJHQ EHL
6%6GLHHLQH$EVFKlW]XQJGHU$Q]DKOGHU]XHUZDUWHQGHQ3UREOHPHLQ
GHQ MHZHLOLJHQ3UREOHPNODVVHQHUODXEHQ’DV9HUKlOWQLV]X
IU HLQIDFK VWUXNWXULHUWH ]X NRPSOH[HQ 3UREOHPHQ HUVFKHLQW MHGRFK
GXUFKDXVSODXVLEHO
(QWHUSULVH,70DQDJHPHQW1XW]XQJYRQ6\QHUJLHHIIHNWHQ 
(LQH $XWRPDWLVLHUXQJ GHU 3UREOHPEHKDQGOXQJ ZLUG LP =XVDP
PHQVSLHOPLWGHP(UHLJQLVPDQDJHPHQWHUUHLFKW(OHPHQWDUH(UHLJQLV
VH ZLH GHU $XVIDOO YRQ +DUGZDUHNRPSRQHQWHQ IKUHQ ]X HLQHP
DXWRPDWLVFKHQ(LQWUDJLP+HOS’HVNXQGVRIRUWLJHQ0DQDKPHQ]XU
3UREOHPO|VXQJ¥LPJHQDQQWHQ)DOO]XU%HQDFKULFKWLJXQJHLQHV7HFK
QLNHUV’DEHL NRPPHQ DXFK’DWHQ DXV GHP$VVHW0DQDJHPHQW ]XP
(LQVDW]LQGHPGHU6WDQGRUWGHVDXVJHIDOOHQHQ*HUlWHVIHVWJHVWHOOWXQG
GHU]XVWlQGLJH7HFKQLNHUHUPLWWHOWZHUGHQ’DV+HOS’HVN:HUN]HXJ
NDQQ VHLQH 9RUWHLOH YROO ]XU *HOWXQJ EULQJHQ ZHLO GLH 3ULRULVLHUXQJ
QLFKW PHKU GXUFK (LQJULIIH GHU $GPLQLVWUDWRUHQ RGHU GLUHNWH 3UR
EOHPDQQDKPHDXVJHKHEHOWZHUGHQNDQQ’LH(IIL]LHQ]GHU0LWDUEHLWHU
DP+HOS’HVNVWHLJWZHLOVLHQLFKWPHKUEHUVRXPIDQJUHLFKH.HQQW
QLVVHGHV,76\VWHPVZLHELVKHUYHUIJHQPVVHQGDDOOH,QIRUPDWLR
QHQ]XHLQHU.RPSRQHQWHGHV6\VWHPVMHGHU]HLWXQGOHLFKW]XJlQJOLFK
]XU9HUIJXQJVWHKHQ
(LQ HLQIDFKHU NRQNUHWHU 6W|UIDOO N|QQWHZLH IROJW EHKDQGHOWZHU
GHQ1DFK$XVIDOOHLQHV5RXWHUSRUWVDQHLQHPHQWIHUQWHQ6WDQGRUWLVW
GLH%HKDQGOXQJ YRQ$QIUDJHQ DQ GLH GRUWLJH 6$3,QVWDOODWLRQ DXVJH
IDOOHQ,P+DXVVROOHQ]XU9RUEHUHLWXQJHLQHUJU|HUHQ8PVWHOOXQJGHV
)L%X.RQ]HSWHV PHKUHUH 0LWDUEHLWHU ’DWHQVlW]H DXV HEHQ GHU 6$3
,QVWDOODWLRQ ]XVDPPHQWUDJHQ ’HU $XVIDOO GHV 3RUWV ZLUG ]LHPOLFK
VFKQHOO LQ GHU .RQVROH GHV +HOS’HVN0LWDUEHLWHUV VLFKWEDU VHLQ ]X
VlW]OLFKZLUGEHL(LQWUHIIHQ GHU0HOGXQJ HLQ7URXEOH7LFNHW HU|IIQHW
$XV GHQ%XVLQHVV3URFHVV9LHZV GHV ,76\VWHPV JHKW KHUYRUZHOFKH
.RPSRQHQWHQGHV,76\VWHPVPLWEHWURIIHQVLQGXQGGLHVHZHUGHQDX
WRPDWLVFK LQ HLQHU /LVWH JHVSHLFKHUW ’D QLFKW NODU LVW ZHOFKH8UVD
FKHQGHU$XVIDOO GHV5RXWHUSRUWV KDWZLUG GHU ]XVWlQGLJH7HFKQLNHU
EHUGDV$VVHW0DQDJHPHQWHUPLWWHOWXQG]XP6WDQGRUWGHV5RXWHUV
JHVFKLFNW GHU HEHQIDOOV LP $VVHW 0DQDJHPHQW JHVSHLFKHUW LVW ’D]X
EUDXFKWGHU0LWDUEHLWHU OHGLJOLFKGLH2EMHNWHLJHQVFKDIWHQGHV5RXWHUV
]X VLFKWHQ GDGLHVH DOOH UHOHYDQWHQ ,QIRUPDWLRQHQDXV GHQ HLQ]HOQHQ
’DWHQEDQNHQ HQWKDOWHQ ’LHVHU 7HFKQLNHU VROO KHUDXVILQGHQ ZLH

 ’LHVHU(LQWUDJLVW]XPHLVWOHGLJOLFKGLH(U|IIQXQJHLQHV7URXEOH7LFNHWV
(QWHUSULVH,70DQDJHPHQW1XW]XQJYRQ6\QHUJLHHIIHNWHQ 
VFKZHUGHU5RXWHUEHVFKlGLJW LVWXQGREHLQ$XVWDXVFKHUIROJHQPX
$QVFKOLHHQG VROO HU GDV .DEHO LQ HLQHQ YRP +HOS’HVN0LWDUEHLWHU
EHQDQQWHQ 3RUW XPVWHFNHQ GHU HLQH 8POHLWXQJ HUP|JOLFKW GLH PLW
+LOIH GHV &DEOH 0DQDJHPHQW HUDUEHLWHW ZXUGH *OHLFK]HLWLJ ZHUGHQ
DOOH(UHLJQLVVHKHUDXVJHILOWHUWGLHGXUFKGDV)HKOHQGHV6$35HVSRQVH
YHUXUVDFKW ZHUGHQ GD GLHVH ,7.RPSRQHQWH DXV GHU /LVWH DOV QLFKW
HUUHLFKEDUKHUYRUJHKW5XIWQXQHLQ0LWDUEHLWHUGHQ+HOS’HVNREGHU
IHKOHQGHQ6$38QWHUVWW]XQJDQNDQQGHU+HOS’HVNEHUHLWV$XVVD
JHQEHUGLH8UVDFKHXQGGLHYRUDXVVLFKWOLFKH’DXHUGHU6W|UXQJJH
EHQGDEHLGHP9HUVXFKHLQ7URXEOH7LFNHW IUGLHVH$QZHQGXQJ]X
HU|IIQHQ GHU +LQZHLV DXI GLH EHUHLWV EHNDQQWH 6W|UXQJ HUIROJW ’HU
7HFKQLNHUKDW LQ]ZLVFKHQGHQ5RXWHU HUUHLFKW GDV.DEHOXPJHVWHFNW
XQG GDV 7URXEOH 7LFNHW JHO|VW ’DPLW DUEHLWHW GLH 6$3$QZHQGXQJ
ZLHGHU’LHbQGHUXQJHQVLQGDXWRPDWLVFKGRNXPHQWLHUWGDDOOHbQGH
UXQJHQDQGHU.RQILJXUDWLRQEHUGLH0DQDJHPHQWDQZHQGXQJHUIROJ
WHQ ’HU 5RXWHU ZLUG VR QLFKW HLQ JU|HUHU 6FKDGHQ YRUOLHJW
ZHLWHUEHQXW]W,QGHQ(LJHQVFKDIWHQGHV5RXWHUVZLUGGHUDXVJHIDOOHQH
3RUWMHGRFKIHVWJHKDOWHQGDPLWLPZHLWHUHQGLHVHU3RUW]%LP&DEOH
0DQDJHPHQWQLFKWPHKUDOVEHQXW]EDU]XU9HUIJXQJVWHKW
%HL GHU KHUN|PPOLFKHQ %HDUEHLWXQJ GLHVHV 6W|UIDOOHV ZlUHQ HLQH
JURH$Q]DKOYRQPDQXHOOHQ6XFKDNWLRQHQ ZR VWHKWGHU5RXWHUZHU
LVW GHU ]XVWlQGLJH 7HFKQLNHU XQG ’RNXPHQWDWLRQHQ HUIRUGHUOLFK 6L
FKHUOLFKZUGHEHLHQWVSUHFKHQGXPIDQJUHLFKHP:LVVHQGHU$GPLQL
VWUDWRUHQ GLH /|VXQJ DXFK JHOLQJHQ DEHU EHU 6WDQGRUWJUHQ]HQ
KLQZHJZUGHVLH]XPLQGHVWOlQJHUGDXHUQ
 (LQVSDUXQJVSRWHQWLDOH
’DV (QWHUSULVH,70DQDJHPHQW LVW QLFKW LQ GHU /DJH IU MHGHV
3UREOHP GLH RSWLPDOH /|VXQJ ]X ELHWHQ )U NOHLQHUH ,QVWDOODWLRQHQ
NDQQHVVRJDUHLQH9HUVFKOHFKWHUXQJEHGHXWHQZHQQGDV.RQ]HSWPLW
+LOIH HLQHV FRPSXWHUJHVWW]WHQ 0DQDJHPHQWV\VWHPV YHUZLUNOLFKW
ZUGH -HGHV 3URGXNW HUIRUGHUW HLQHQ KRKHQ $XIZDQG DQ
(QWHUSULVH,70DQDJHPHQW1XW]XQJYRQ6\QHUJLHHIIHNWHQ 
.RQILJXUDWLRQXQG3IOHJHGHULQHLQHPNOHLQHQ,76\VWHPVFKQHOOGHQ
1XW]HIIHNWEHUVWHLJHQNDQQ
,QJURHQXQGVSH]LHOOLQJHRJUDSKLVFKZHLWYHUWHLOWHQ,76\VWHPHQ
NDQQ EHL (LQVDW] HLQHV GHU EHVFKULHEHQHQ:HUN]HXJH DQPLQGHVWHQV
GUHL 6WHOOHQ HLQH.RVWHQVHQNXQJ HUUHLFKWZHUGHQ (UVWHQV VLQNHQ GLH
3HUVRQDONRVWHQ ZHLO HLQH JHULQJHUH =DKO KRFKTXDOLIL]LHUWHU 6SH]LDOL
VWHQEHQ|WLJWZLUG=ZHLWHQVQHKPHQ:HJHE]Z7UDQVSRUWNRVWHQYRQ
3HUVRQDO E]Z 0DWHULDO DE ’LHVHU (IIHNW ZLUG DOOHUGLQJV GXUFK GHQ
HUK|KWHQ $QIDOO YRQ .RPPXQLNDWLRQVNRVWHQ JHVFKPlOHUW ’ULWWHQV
VLQNHQ GLH.RVWHQ GLH GXUFK GHQ$XVIDOO GHV ,76\VWHPV RGHU VHLQHU
7HLOHYHUXUVDFKWZHUGHQXQGGLHVLVWGDV+DXSWDUJXPHQWIUGHQ(LQ
VDW]YRQ(QWHUSULVH,70DQDJHPHQW
’LH HUVWH .RVWHQVHQNXQJ LVW XQSRSXOlU ZHLO VLH DXI GHQ HUVWHQ
%OLFN $UEHLWVSOlW]H YHUQLFKWHW 2EZRKO GLHVH 9HUPXWXQJ ULFKWLJ
VFKHLQW LVW LKU GRFK ]X ZLGHUVSUHFKHQ =ZDU LVW ]X HLQHU JHJHEHQHQ
.RPSOH[LWlWXQG+HWHURJHQLWlWGHV,76\VWHPVHLQHLP9HUKlOWQLVJH
ULQJHUH =DKO KRFKTXDOLIL]LHUWHU 6SH]LDOLVWHQ Q|WLJ GLHVHU 7UHQG KlOW
MHGRFKXQDEKlQJLJYRQGHQKLHUEHVSURFKHQHQ:HUN]HXJHQVFKRQVHLW
(LQIKUXQJ YRQ0LQLFRPSXWHUQ DQ7URW]GHP VWHLJW GLH =DKO GHU$U
EHLWVSOlW]HZHLO HLQHGHU)ROJHQGLHVHU(LQVSDUXQJHLQH VWlQGLJH(U
K|KXQJ YRQ .RPSOH[LWlW XQG +HWHURJHQLWlW LVW $OOHUGLQJV ZLUG GLH
JHRJUDSKLVFKH 9HUWHLOXQJ GHU $GPLQLVWUDWLRQ GHV ,76\VWHPV VWDUN
HLQJHVFKUlQNW,GHDOHUZHLVHJLSIHOWGLHVHU3UR]HLQGHU.RQ]HQWUDWLRQ
GHUXQWHUQHKPHQVZHLWHQ,7$GPLQLVWUDWLRQDQHLQHU6WHOOHZLHHVEHL
HLQLJHQ8QWHUQHKPHQEHUHLWVGHU)DOOLVW
’DGHUµ5HPRWH6FKUDXEHQGUHKHU§QRFKQLFKWHUIXQGHQZXUGHHU
IRUGHUQ HLQLJH 7lWLJNHLWHQ GLH SK\VLVFKH $QZHVHQKHLW HLQHV
$GPLQLVWUDWRUV’HU*URWHLODOOHUWlJOLFKHQ$XIJDEHQLVWDEHUJHQDXVR
JXW YRQ HLQHU DQGHUHQ 6WHOOH GHV ,76\VWHPVP|JOLFK ZHQQ GLH HQW
VSUHFKHQGHQ:HUN]HXJH]XU9HUIJXQJVWHKHQ9RUDOOHPJLOWGD7l
WLJNHLWHQ GLH ¥ XP EHL GHP (LQJDQJVELOG ]X EOHLEHQ ¥ HLQHQ
6FKUDXEHQGUHKHUHUIRUGHUQLQDOOHU5HJHOQLFKWYRQKRFKTXDOLIL]LHUWHQ
$GPLQLVWUDWRUHQGXUFKJHIKUWZHUGHQ=XGLHVHP=ZHFNZHUGHQ VSH
]LDOLVLHUWHXQGQDWUOLFKELOOLJHUH7HFKQLNHUHLQJHVHW]W
(QWHUSULVH,70DQDJHPHQW7RSRORJLHHLQHV)LUPHQQHW]ZHUNHV 
 7RSRORJLHHLQHV)LUPHQQHW]ZHUNHV
$OV%HLVSLHOZLHHLQJHJHEHQHV6\VWHPYHUlQGHUWZHUGHQPXXP
HLQ (QWHUSULVH,70DQDJHPHQW ]X HUP|JOLFKHQ ZLUG GDV EHVWHKHQGH
,76\VWHP GHU )LUPD 6%6*PE+	&R 2+* LP$GPLQLVWUDWLRQVEH
UHLFK&6:HVW1RUGUKHLQ:HVWIDOHQKHUDQJH]RJHQ’DV1HW]ZHUNLVW
YROOVWlQGLJ DOV 7&3,31HW]ZHUN DXVJHIKUW ’LH $XWKHQWLIL]LHUXQJ
HUIROJWDXVQDKPVORVEHU:LQGRZV176HUYHU
 +DXSWPHUNPDO’RPlQHQ]XJHK|ULJNHLW
’DV1HW]ZHUNXQWHUWHLOWVLFKLQHLQHJURH$Q]DKOYRQ:LQGRZV17
’RPlQHQ7HLOZHLVHLVWGLHVGXUFKGHQ(LQVDW]YRQ606EHGLQJWWHLO
ZHLVHDEHUDXFKGXUFK$QIRUGHUXQJHQGHU.XQGHQ6HLWHUNDQQWZXU
GHGDGLH6WUXNWXULHUXQJGHV1HW]ZHUNHV]HQWUDOHUIROJHQVROOWHZLUG
GLH$Q]DKOGHU’RPlQHQYHUULQJHUW=LHOLVWHVSUR6WDQGRUWHLQH’R
PlQH ]X HUKDOWHQ GLH YRQ HLQHP ]HQWUDOHQ 6HUYHU DXV NRQWUROOLHUW
ZLUG,QMHGHU’RPlQHJLEWHVHLQHQSULPlUHQ6HUYHUGHUGLH$XWKHQWL
IL]LHUXQJGHU%HQXW]HUGXUFKIKUW0HLVWVLQGGLHVHPHLQRGHUPHKUHUH
VHNXQGlUH 6HUYHU ]XJHRUGQHW GLH XQWHU1XW]XQJ GHU’DWHQEDQN GHV
SULPlUHQ6HUYHUV]XGHVVHQ8QWHUVWW]XQJEHLVWDUNHQ/DVW]XVWlQGHQ
$XWKHQWLIL]LHUXQJVDXIJDEHQEHUQHKPHQ
’LH GHU]HLWLJH 6WUXNWXU VLHKW YRU GD MHGHU 1XW]HU LQ GHQ JH
ZQVFKWHQ’RPlQHQHLQ.RQWRHUKlOW8PGLHV]XJHZlKUOHLVWHQPX
HU DQ GHQ HQWVSUHFKHQGHQ’RPlQHQ&RQWUROOHUQ HLQJHWUDJHQZHUGHQ
%HLHLQHUbQGHUXQJYRQ(LJHQVFKDIWHQHLQHVGHU.RQWHQN|QQHQGLHVH
QLFKW V\QFKURQLVLHUW ZHUGHQ VRQGHUQ PVVHQ DOOH PDQXHOO
QDFKJHDUEHLWHWZHUGHQ1DFK$EVFKOX GHU5HGX]LHUXQJVDUEHLWHQ EHL
GHQ’RPlQHQZLUG ]ZDU HLQH VWDQGRUWZHLWH$XWKHQWLIL]LHUXQJ GXUFK
JHIKUWHLQH$QPHOGXQJEHU6WDQGRUWHKLQZHJLVWDEHUQLFKWP|JOLFK
:LQGRZV17LVWGHU]HLWQLFKW LQGHU/DJHHLQH]HQWUDOH$XWKHQWLIL]LH
UXQJLQJURHQVWUXNWXULHUWHQ8PJHEXQJHQGXUFK]XIKUHQ’DKHUHU
IROJW GLH $GPLQLVWUDWLRQ ORNDO GK GLH %HQXW]HUNRQWHQGDWHQEDQNHQ
GHUPHLVWHQ’RPlQHQOLHJHQDPGRUWLJHQ’RPlQHQ&RQWUROOHUYRU(L
QLJH’RPlQHQZXUGHQZHJHQDGPLQLVWUDWLYHU(UIRUGHUQLVVHPLW7UXVWV
(QWHUSULVH,70DQDJHPHQW7RSRORJLHHLQHV)LUPHQQHW]ZHUNHV 
]XDQGHUHQ’RPlQHQNRQILJXULHUW,QHWZDVWHOOWVLFKGLH6LWXDWLRQZLH
LQ$EELOGXQJJH]HLJWGDU
9RQGHQJH]HLJWHQ’RPlQHQVLQGDXIJUXQGYRQ6RIWZDUHHU
IRUGHUQLVVHQ ]ZLQJHQG QRWZHQGLJ ’LHVH HQWKDOWHQ MHGRFK NHLQH
XPIDQJUHLFKHQ%HQXW]HULQIRUPDWLRQHQ(VEOHLEHQDOVR%HQXW]HUGD
WHQEDQNHQ GLH JHSIOHJW ZHUGHQPVVHQ +LHUYRQ HQWIDOOHQ ZHLWHUH 
GXUFKGLH.RQILJXUDWLRQYRQ7UXVWVVRGDXQDEKlQJLJH%HQXW]HU
GDWHQEDQNHQJHSIOHJWXQGNRQVLVWHQWJHKDOWHQZHUGHQ
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$EELOGXQJ’RPlQHQVWUXNWXU15:QDFK$GPLQLVWUDWLRQVVWDQGRUWHQ
(QWHUSULVH,70DQDJHPHQW7RSRORJLHHLQHV)LUPHQQHW]ZHUNHV 
 +DXSWPHUNPDO/$1:$1$QELQGXQJ
$XVGHUJHVFKLFKWOLFKHQ(QWZLFNOXQJGHV8QWHUQHKPHQVUHVXOWLHUW
GLH $XIWHLOXQJ LQ YLHU +DXSWVWDQGRUWH LP %HUHLFK 1RUGUKHLQ
:HVWIDOHQYRQGHQHQMHGHUHLQLJH1HEHQVWDQGRUWHEHWUHXW$QGHQ1H
EHQVWDQGRUWHQJLEWHVNHLQH$GPLQLVWUDWRUHQ’LH$GPLQLVWUDWLRQWHLOW
VLFK DXI GLH +DXSWVWDQGRUWH DXI (QWVSUHFKHQG GHV DP 6WDQGRUW DQ
IDOOHQGHQ$UEHLWVDXIZDQGHVLVWGLH1HW]VWUXNWXUGHUHLQ]HOQHQ6WDQG
RUWH XQWHUVFKLHGOLFK ZHLW HQWZLFNHOW ’LH (QWZLFNOXQJ IKUW LQ
5LFKWXQJ 6ZLWFKHG (WKHUQHW ’HU SULQ]LSLHOOH $XIEDX LVW LQ
$EELOGXQJ GDUJHVWHOOW ZREHL GLH VSH]LHOOHQ .RQILJXUDWLRQHQ QLFKW
ZHLWHULQWHUHVVLHUHQ
1HEHQVWDQGRUWH VLQG HQWZHGHU EHU 6WDQGOHLWXQJHQ DQ +DXSW
VWDQGRUWHRGHUGLUHNWDQGDV6&16LHPHQV&RUSRUDWH1HWZRUNDQJH
EXQGHQ (LQLJH GHU 1HEHQVWDQGRUWH VLQG VFKPDOEDQGLJ DQ
+DXSWVWDQGRUWH DQJHEXQGHQ XQG GLH+DXSWVWDQGRUWHZLHGHUXP VLQG
DQ EHLGH %DFNERQH1HW]ZHUNH DQJHVFKORVVHQ ’LHVH 6WUXNWXU LVW JH
ZDFKVHQXQGNDQQQLFKW OHLFKWYHUlQGHUWZHUGHQ’LHV LVWDXFKQLFKW
QRWZHQGLJ’LH0DQDJHPHQWV\VWHPHN|QQHQGLHVHNRPSOH[H6WUXNWXU
DEELOGHQXQGIUGDV0DQDJHPHQWGHU8PJHEXQJVLQGGLH.RPPXQL
NDWLRQVZHJHHKHUQDFKUDQJLJ(LQHXPIDVVHQGH1HW]VWUXNWXULVWOHLGHU
QLFKW GRNXPHQWLHUW DEHU DXFK DXV GLHVHU 3ULQ]LSGDUVWHOOXQJ ZLUG
GHXWOLFKGDHLQ.DEHOPDQDJHPHQWPLWXPIDQJUHLFKHU5RXWLQJGRNX
PHQWDWLRQGDV0DQDJHPHQWHUKHEOLFKXQWHUVWW]HQNDQQ
(QWHUSULVH,70DQDJHPHQW+LHUDUFKLVFKH$GPLQLVWUDWLRQVVWXIHQ 
 +LHUDUFKLVFKH$GPLQLVWUDWLRQVVWXIHQ
8PGHQ(LQVDW]HLQHV:HUN]HXJV]XP(QWHUSULVH,70DQDJHPHQW
]X HUP|JOLFKHQPX GLH YRUKDQGHQH $GPLQLVWUDWLRQVVWUXNWXU YHUlQ
GHUWZHUGHQ ,Q HLQHP0DQDJHURI0DQDJHU.RQ]HSWPVVHQ GLH ’D
WHQVWU|PH MH QDFK %HGDUI LPPHU ZHLWHU NRUUHOLHUW RGHU HVNDOLHUW
ZHUGHQGDPLWGLHDXWRPDWLVFKH%HDUEHLWXQJGHU(UHLJQLVVHP|JOLFKVW
ORNDOEOHLEWPDQXHOOH$NWLRQHQDEHUWKHRUHWLVFKYRQMHGHU.RQVROHDXV
GXUFKIKUEDU VLQG ’LHV HUIRUGHUW MHGRFK HLQ Y|OOLJ YHUlQGHUWHV .RQ
]HSW GHU 9HUWUDXHQVVWHOOXQJ YRQ GHQ 6HUYHUQ GHV8QWHUQHKPHQV XQ
WHUHLQDQGHU ,QVEHVRQGHUH PX HV P|JOLFK VHLQ GD VLFK GLH
$GPLQLVWUDWRUHQ VWDQGRUWEHUJUHLIHQG DQ GHQ HQWVSUHFKHQGHQ 5HFK
QHUQ DQPHOGHQ N|QQHQ ’HU (LQVDW] GHU 9HUVLRQ  YRQ :LQGRZV17
YHUKLQGHUW GLHVHV GD QXU HLQIDFKVWH ’RPlQHQVWUXNWXUHQ JHVFKDIIHQ
ZHUGHQN|QQHQ>.RFK@
SCN Frame Relay SCN X.25
Hauptstandort 1
Hauptstandort 2
Hauptstandort 4
Hauptstandort 3
Nebenstandort
Nebenstandort
Nebenstandort
Nebenstandort
Nebenstandort
Nebenstandort
Nebenstandort
Nebenstandort
Nebenstandort Nebenstandort
NebenstandortNebenstandort
$EELOGXQJ3ULQ]LSLHOOH6WUXNWXUGHV6%61HW]ZHUNHV
(QWHUSULVH,70DQDJHPHQW+LHUDUFKLVFKH$GPLQLVWUDWLRQVVWXIHQ 
0LW(UVFKHLQHQGHUQHXHQ9HUVLRQYRQ:LQGRZV17¥YRUDXVVLFKW
OLFKLP-DKU¥VROOGLHVHU0DQJHOGHUELVKHULJHQ9HUVLRQHQEHKR
EHQZHUGHQ/HLGHUJDEHVGD]XELVKHUQXU$EVLFKWVHUNOlUXQJHQ,QGHU
]XU 9HUIJXQJ VWHKHQGHQ %HWDYHUVLRQ ZDU GLHVH )XQNWLRQDOLWlW QRFK
QLFKW YROOVWlQGLJ LPSOHPHQWLHUW VR GD NHLQH $XVVDJHQ EHU GHUHQ
WDWVlFKOLFKH 1XW]EDUNHLW JHPDFKW ZHUGHQ N|QQHQ ’LH ’RPlQHQVWHO
OXQJ]XHLQDQGHULVWGDQQZLHLQ$EELOGXQJJH]HLJWZDVDOV1HEHQ
HIIHNWGHQ$XIZDQGGHU$GPLQLVWUDWLRQPDVVLYYHUULQJHUQZUGH
’LHVHZLHGHUXP N|QQWH LP8QWHUVFKLHG ]X $EELOGXQJ PLW GHP
QHXHQ.RQ]HSWKLHUDUFKLVFKLQHLQHP’LUHFWRU\DQJHRUGQHWZHUGHQVR
GDPDQGLH EHUHLWV DQJHVSURFKHQH*UDQXOLHUXQJ GHU$GPLQLVWUDWLRQ
YHUZLUNOLFKHQN|QQWH
’LHVH 6WUXNWXUZLH LQ$EELOGXQJ  SULQ]LSLHOO GDUJHVWHOOW NDQQ
GDQQ QLFKW QXU’DWHQ EHU =XJULIIVUHFKWH HQWKDOWHQ VRQGHUQ N|QQWH
DXFKJOHLFK]HLWLJ]XU3HUVRQDOYHUZDOWXQJJHQXW]WZHUGHQ(LQ9RUWHLO
$EELOGXQJ9HUHLQIDFKXQJGHU’RPlQHQYHUZDOWXQJGXUFK
6WUXNWXULHUXQJGHU’RPlQHQ>.XS@
(QWHUSULVH,70DQDJHPHQW+DUGZDUHNRQ]HSWLRQ 
GLHVHU+HUDQJHKHQVZHLVH LVW HLQH VWlQGLJH.RQVLVWHQ] GHU’DWHQEDQ
NHQ YRQ3HUVRQDODEWHLOXQJ XQG%HQXW]HUYHUZDOWXQJ DQ GHQ 6WDQGRU
WHQ ’LH (LQVFKUlQNXQJ GHU %HQXW]HU DXI IU VLH ]XJlQJOLFKH
0DVFKLQHQHUIROJWGDQQQLFKWPHKUKDXSWVlFKOLFKEHULKUHQ6WDQGRUW
VRQGHUQHVN|QQHQEHOLHELJH¥DXFKHQWIHUQWH¥,7.RPSRQHQWHQLQGLH
%HUHFKWLJXQJHQHLQJHWUDJHQZHUGHQ
 +DUGZDUHNRQ]HSWLRQ
1HEHQGHQDGPLQLVWUDWLYHQ9HUlQGHUXQJHQGLHQRWZHQGLJZHUGHQ
PX DXFK GHU HLQJHVHW]WHQ +DUGZDUH %HDFKWXQJ JHVFKHQNW ZHUGHQ
8PGHQ(LQVDW]YRQ:HUN]HXJHQ]XP(QWHUSULVH,70DQDJHPHQW ]X
HUP|JOLFKHQPVVHQDOOH]XYHUZDOWHQGHQ6WDWLRQHQEHUGLHHQWVSUH
FKHQGH $XVVWDWWXQJ YHUIJHQ GD DQGHUQIDOOV P|JOLFKHUZHLVH NHLQH
KLQUHLFKHQGHQ ,QIRUPDWLRQHQEHUGDV ]X YHUZDOWHQGH6\VWHPYRUOLH
JHQ’LH+DUGZDUHSUREOHPDWLNLVWGDEHLGHVKDOEVRVWDUN]XEHWRQHQ
ZHLO6RIWZDUHXQSUREOHPDWLVFKHU ]XP(LQVDW] JHEUDFKWZHUGHQNDQQ
XQGJHJHQ6RIWZDUHPHLVWDXFKNDXP(LQZlQGHGHU.XQGHQEHVWHKHQ
%HL GHQ +DUGZDUHNRPSRQHQWHQ GHV ,76\VWHPV LVW GLH 6LWXDWLRQ
DQGHUV’LH IU GHQ’LHQVWOHLVWHU VHOEVW EHUHLWJHVWHOOWHQ+DUGZDUHV\
VWHPH VLQG GDEHL GHU XQNULWLVFKH 7HLO ’HU 1XW]HQ NRPPW GHP
’LHQVWOHLVWHU ]XJXWH XQG HU ZLUG $QVWUHQJXQJHQ XQWHUQHKPHQ 9RU
]JHGHUFRPSXWHUEDVLHUWHQ9HUZDOWXQJ]XQXW]HQ’D]XLVWHUEHUHLW
,QYHVWLWLRQHQ LQ ]XVlW]OLFKH RGHU EHVVHU DXVJHVWDWWHWH +DUGZDUH ]X
WlWLJHQ’HU.XQGHKLQJHJHQSURILWLHUWQXUPLWWHOEDUYRQGHUEHVVHUHQ
9HUZDOWEDUNHLW GHV ,76\VWHPV LQGHP GLH .RVWHQ IU GLH ,7
’LHQVWOHLVWXQJODQJIULVWLJIDOOHQ:HLOGHU1XW]HQQLFKWGLUHNWVLFKWEDU
ZLUGEHUZLHJWIUGHQ%HWUDFKWHUDXV.XQGHQVLFKWGHUGLUHNWH1XW
]HQ GHU GXUFK (LQVSDUXQJHQ EHL XQDEKlQJLJHU %HVFKDIIXQJ YRQ
+DUGZDUHHU]LHOWZHUGHQNDQQ’HVKDOEZLUGVLFKGHU.XQGHJHJHQGLH
JUXQGVlW]OLFKH 6SH]LILNDWLRQ YRQ +DUGZDUH GXUFK GHQ ’LHQVWOHL
VWXQJVDQELHWHUZHKUHQ
(QWHUSULVH,70DQDJHPHQW+DUGZDUHNRQ]HSWLRQ 
:LUG DOVR HLQ (QGWR(QG0DQDJHPHQW EHU GDV JHVDPWH ,7
6\VWHPDQJHVWUHEWPX HLQ0LWWHOZHJ JHIXQGHQZHUGHQ LQGHP ]%
0HUNPDOH GHU ]X YHUZHQGHQGHQ +DUGZDUH IHVWJHVFKULHEHQ ZHUGHQ
ZHQQ HLQH 1XW]XQJ GHU DQJHERWHQHQ 6HUYLFHV YHUWUDJOLFK YHUHLQEDUW
ZLUG’DVLVWEHL6%6ELVKHUQLFKWGHU)DOOREZRKOGLH6LWXDWLRQKLHU
QRFK UHODWLY JQVWLJ ZlUH ZHLO GLH YHUZHQGHWHQ (QGJHUlWH JU|WHQ
WHLOV YRP ,QKRXVH$QELHWHU VWDPPHQ ’LH %HUHLWVWHOOXQJ GHV 6HUYLFH
HQGHWDEHU ELVKHU YHUWUDJVJHPlDQGHU$QVFKOXGRVHGHV MHZHLOLJHQ
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$EELOGXQJ+LHUDUFKLVFKH1HXRUGQXQJ
GHU%HQXW]HU
(QWHUSULVH,70DQDJHPHQW0HKUDXIZDQGLQ+DUGZDUH 
0LWDUEHLWHUVXQGEH]LHKWGHQ$UEHLWVSODW]UHFKQHUQLFKWPLWHLQ:HQQ
PDQDEHUEHGHQNWZHOFKHQJURHQ$QWHLOGLH(QGJHUlWHDP¥XQGGD
PLWDXFKDQGHQ)HKOHUIlOOHQLP¥,76\VWHPWUDJHQLVWQLFKWHLQ]XVH
KHQ ZDUXP JHUDGH GLHVH QLFKW PLW LQ GDV 0DQDJHPHQW HLQEH]RJHQ
ZHUGHQVROOHQ(LQH%HJUQGXQJPLWGHU7DWVDFKHGDPDQGLH9RU
DXVVHW]XQJPLWGHP.XQGHQQLFKWVFKDIIHQNDQQVFKHLQW]XVFKZDFK
 0HKUDXIZDQGLQ+DUGZDUH
8P HLQ XPIDVVHQGHV0DQDJHPHQW GHU ,7 ]X JHZlKUOHLVWHQ ZLUG
+DUGZDUH EHQ|WLJW GHUHQ HLQ]LJH $XIJDEH LQ GHU 8QWHUVWW]XQJ GHV
0DQDJHPHQWV OLHJW’LHVH+DUGZDUHNDQQQLFKW¥RGHUQXU LQNOHLQH
UHQ,QVWDOODWLRQHQLQJHULQJHP8PIDQJ¥DQGHUZHLWLJJHQXW]WZHUGHQ
,P+LQEOLFNGDUDXI GD GLH$QVFKDIIXQJVNRVWHQ YRQ+DUGZDUHV\VWH
PHQLP9HUJOHLFK]XGHQODXIHQGHQ.RVWHQDOVJHULQJHLQ]XVWXIHQVLQG
NDQQGLH$QVFKDIIXQJGHU]XVlW]OLFKHQ+DUGZDUH LP9HUJOHLFK]X LK
UHP1XW]HQ YHUQDFKOlVVLJW ZHUGHQ ’HP ]XP%HWULHE GHU +DUGZDUH
EHQ|WLJWHQ:LVVHQNRPPWGHPJHJHQEHUJU|HUH%HGHXWXQJ]X
 $UEHLWVODVWGHU6HUYHU
’HU 6HUYHU LVW GHUMHQLJH 5HFKQHU DXI GHP GLH 6HUYHUDQZHQGXQJ
OlXIW %HL 6RIWZDUH GLH EHU HLQ )UDPHZRUN YHUIJW VLHKH $E
VFKQLWWLVWGLHVGHUMHQLJH5HFKQHUDXIGHPGDV)UDPHZRUNPLW
GHP 5HSRVLWRU\ XQG GDV (UHLJQLVPDQDJHPHQW ODXIHQ %HL 6RIWZDUH
QDFK GHP IXQNWLRQDOHQ $QVDW] VLHKH $EVFKQLWW LVW QLFKW DOOJH
PHLQ IHVW]XVWHOOHQZHOFKH7HLOH DOV 6HUYHU XQGZHOFKH DOV&OLHQWDQ
ZHQGXQJ HLQ]XVWXIHQ VLQG ’DV KlQJW YRQ GHU MHZHLOLJHQ
)XQNWLRQDOHLQKHLW DE ,Q MHGHP )DOO DEHU LVW GLH QDFK GHP &OLHQW
6HUYHU0RGHOO JHOWHQGH ’HILQLWLRQ IU 6HUYHUDQZHQGXQJHQ ]XJUXQGH
]XOHJHQ
$EKlQJLJ YRQGHU*U|HGHV ]X YHUZDOWHQGHQ8PIHOGHV XQG GHP
8PIDQJGHU9HUZDOWXQJIDOOHQXQWHUVFKLHGOLFKYLHOH’DWHQDQ$XVGHU
%HWUDFKWXQJLP$EVFKQLWWJHKWMHGRFKKHUYRUGDQXULQJURHQ
VWDUN YHUWHLOWHQ 6\VWHPHQ GHU JU|WH 1XW]HQ DXV GHP (LQVDW] YRQ
(QWHUSULVH,70DQDJHPHQW0HKUDXIZDQGLQ+DUGZDUH 
(QWHUSULVH,70DQDJHPHQWJH]RJHQZHUGHQNDQQ%HLGHU%HDUEHLWXQJ
JURHU,QVWDOODWLRQHQLVWGHU$XIZDQGDQGHU6HUYHUPDVFKLQHKRFKVR
GD HLQ HLJHQV GDIU ]XVWlQGLJHU 5HFKQHU EHQXW]W ZHUGHQ PX %HL
9HUVXFKHQYHU]|JHUWHGLH%HDUEHLWXQJHLQHV5HSRVLWRU\EHUHLQ&ODVV
&1HW]$QIUDJHQDQGHQ6HUYHUDXIHLQHP3HQWLXP5HFKQHUXPELV]X
]ZHL6HNXQGHQ
(LQZHLWHUHU$VSHNWLVWGLH9HUIJEDUNHLWGHU0DQDJHPHQWV\VWHPH
IU GLH LP 8QWHUQHKPHQ YRUKDQGHQHQ 3ODWWIRUPHQ ’LH 3UREOHPDWLN
ZXUGH EHUHLWV PHKUIDFK DQJHVSURFKHQ :HQQ HLQ 0DQDJHPHQWZHUN
]HXJKLQVLFKWOLFKVHLQHU)XQNWLRQDOLWlWDOVJHHLJQHWHLQJHVFKlW]WZLUG
XQG JHUDGH GLHVHV:HUN]HXJ QLFKW DXI HLQHU GHU YRUKDQGHQHQ 3ODWW
IRUPHQOlXIWNDQQLP6HUYHUEHUHLFKDXFK0HKUDXIZDQGGXUFKGLH$Q
VFKDIIXQJQHXHU6HUYHUV\VWHPHHQWVWHKHQ
 $UEHLWVODVWGHU&OLHQWV
8QWHU&OLHQWZLUGKLHUGHUMHQLJH5HFKQHUYHUVWDQGHQDXIGHPGLH
&OLHQW$SSOLNDWLRQ$JHQWHQXQGRGHU3UlVHQWDWLRQVPRGXOHDXV6LFKW
GHV(QWHUSULVH,70DQDJHPHQW7RROVODXIHQ’DVN|QQHQLP)DOOHYRQ
$JHQWHQ]%GXUFKDXV’DWHQEDQNVHUYHUVHLQ
,QWHUDNWLYH .RPSRQHQWHQ ZLH GLH 3UlVHQWDWLRQVPRGXOH GHU 0D
QDJHPHQWZHUN]HXJH KDEHQ LQ DOOHU 5HJHO NHLQ /DVWSUREOHP ’D GLH
*HVFKZLQGLJNHLWPLWGHUGHU0HQVFKPLWGLHVHQ6\VWHPHQNRPPXQL
]LHUWZHLWXQWHU GHU9HUDUEHLWXQJVJHVFKZLQGLJNHLW GHU GDIU EHQXW]
WHQ5HFKQHUOLHJWNDQQHLQH%HWUDFKWXQJGLHVHV3UREOHPVHQWIDOOHQ
$QGHUVVWHOOWVLFKGLH6LWXDWLRQEHLGHQ7HLOHQGHV,76\VWHPVGDU
GLH UHLQH 9HUDUEHLWXQJVOHLVWXQJ ]XU 9HUIJXQJ VWHOOHQ ZLH ]% ’D
WHQEDQNVHUYHURGHU$XWKHQWLIL]LHUXQJVVHUYHU’LH/DVWGLHVHU6\VWHPH
HUK|KWVLFKXPGHQ%HWUDJGHV$UEHLWVDXIZDQGHVGHV$JHQWHQ(VPX
DOVRGDUDXIJHDFKWHWZHUGHQGDGLH]XVlW]OLFKH%HODVWXQJGLHHLJHQW
OLFKHQ$XIJDEHQGHV5HFKQHUVQLFKWLQ0LWOHLGHQVFKDIW]LHKW’LHNRQ
NUHWH/DVWVLWXDWLRQKlQJW]XVWDUNYRPNRQNUHWHQ3UREOHPDEDOVGD
DOOJHPHLQH$XVVDJHQP|JOLFKVLQGZHOFKH]XVlW]OLFKH5HFKHQOHLVWXQJ
EHQ|WLJWZLUG8QVWULWWLJ LVW DEHU GLH 7DWVDFKH GD DXI GHQ*HUlWHQ
(QWHUSULVH,70DQDJHPHQW0HKUDXIZDQGLQ+DUGZDUH 
GXUFKGLH$JHQWHQHLQHK|KHUH/DVWHU]HXJWZLUGXQGGHPJHPlHLQH
K|KHUH/HLVWXQJVIlKLJNHLWGHU*HUlWHHUIRUGHUOLFKLVW
 +DUGZDUHDJHQWHQ
+DUGZDUHDJHQWHQ VLQGGLHEHVWHDEHU DXFKNRVWVSLHOLJVWH/|VXQJ
XQG ]XGHP QLFKW EHUDOO HLQVHW]EDU 6LH HLJQHQ VLFK EHVRQGHUV ]XU
hEHUZDFKXQJ DQGHUHU +DUGZDUH VRZLH YRQ 3DFNHWHQ LP 1HW]ZHUN
(LQVDW]JHELHWH KDEHQ VLH EHUDOO GRUW ZR 6RIWZDUHO|VXQJHQ GLH HL
JHQWOLFKH $XIJDEH GHU .RPSRQHQWH GHV ,76\VWHPV EHHLQWUlFKWLJHQ
ZUGHQRGHUQLFKWJHHLJQHWVLQGGLHhEHUZDFKXQJYRU]XQHKPHQ=ZHL
%HLVSLHOHVROOHQGDVYHUGHXWOLFKHQ
1HEHQGHQHLJHQWOLFKHQ6HQGHXQG(PSIDQJVYRUULFKWXQJHQIUGLH
EHUGDV1HW]ZHUNEHUWUDJHQHQ’DWHQVSLHOWGLH4XDOLWlWXQGGHU=X
VWDQG GHU YHUZHQGHWHQ .DEHO HLQH HOHPHQWDUH 5ROOH EHL GHU +HUVWHO
OXQJYRQ’DWHQYHUNHKU6RIWZDUHNDQQGLHVH4XDOLWlWQLFKWEHXUWHLOHQ
6LHNDQQQXUIHVWVWHOOHQREXQGJJIZR3UREOHPHEHLGHUhEHUWUDJXQJ
DXIWUHWHQ LQGHPVLHIHKOHUKDIWEHUWUDJHQH’DWHQ]lKOW%HLGHU)HK
OHUDQDO\VH LVW HV YRQ HQWVFKHLGHQGHP9RUWHLO ,QIRUPDWLRQHQEHU GLH
4XDOLWlW GHV0HGLXPV ]X HUKDOWHQ’D]X HLJQHQ VLFK+DUGZDUHDJHQ
WHQGLHGLH6LJQDOHDXIGHP0HGLXPDXVZHUWHQRKQHVLH]XYHUlQGHUQ
RGHU]XYHUDUEHLWHQ6LHSUIHQMHQDFK8PIDQJGHUHUZDUWHWHQ,QIRU
PDWLRQ]%GLH6LJQDOHKLQVLFKWOLFK LKUHUNRUUHNWHQ0RGXODWLRQ GHQ
.DEHOZLGHUVWDQGNRUUHNWH7HUPLQLHUXQJXQG(LQVWUHXXQJHQYRQ0D
JQHWIHOGHUQ XQG JHEHQ GDPLW VWHWV $XIVFKOX EHU GHQ =XVWDQG 6LH
JHQHULHUHQ HLQ(UHLJQLV XQG OHLWHQ GLHVHV DQ GLH0DQDJHPHQWDQZHQ
GXQJZHLWHUZHQQ3DUDPHWHUGHV0HGLXPVDXHUKDOEYRUKHUDQJHJH
EHQHU *UHQ]ZHUWH OLHJHQ ’DPLW NDQQ GLH PDQXHOOH 6XFKH QDFK
.DEHOSUREOHPHQEHL$XIWUHWHQHLQHV)HKOHUVYHUPLHGHQZHUGHQ
(LQUHFKWHLQIDFKHV%HLVSLHOIUGHQ(LQVDW]YRQ+DUGZDUHDJHQWHQ
ZlUHDXFKGLHhEHUZDFKXQJGHUDNWXHOOHQ’UHK]DKOHLQHV/IWHUV’D
GHU/IWHUPRWRUQLFKWXPVHLQHDNWXHOOH’UHK]DKOZHLVHOEVWZHQQHU
GDUEHU $XVNXQIW JlEH PWH PDQ LKQ PLWWHOV 6RIWZDUH VWlQGLJ
DEIUDJHQ DOVR SROOHQ ZDV HLQH GUDPDWLVFKH 9HUVFKOHFKWHUXQJ GHU
(QWHUSULVH,70DQDJHPHQW%HWUDFKWXQJHQ]XP.RPPXQLNDWLRQVDXIZDQG 
6\VWHPOHLVWXQJQDFKVLFK]LHKHQNDQQOLHJWHVQDKHHLQ=XVDW]JHUlW
]X LQVWDOOLHUHQZHOFKHV GLH’UHK]DKO DP/IWHU DEJUHLIW XQG EHL$E
ZHLFKXQJGHU’UHK]DKOYRQYRUKHUIHVWJHOHJWHQ0DJDEHQHLQ(UHLJQLV
DXVO|VW’DPLWILOWHUWGHU$JHQWEHUHLWVHLQHQ7HLOGHU(UHLJQLVVHZDV
GLH0DQDJHPHQWVRIWZDUHXQGGDPLWGHQ&OLHQW5HFKQHUHQWODVWHW
 %HWUDFKWXQJHQ]XP.RPPXQLNDWLRQVDXIZDQG
$XFK ZHQQ GLH .RPPXQLNDWLRQ GHU 7HLOH HLQHV:HUN]HXJHV ]XP
(QWHUSULVH,70DQDJHPHQW WHLOZHLVH YHUELQGXQJVORV VWDWWILQGHW HU
]HXJWGHU(LQVDW]HLQHVVROFKHQ3URJUDPPVVWHWV9HUNHKUDXIGHQ/HL
WXQJHQ GHV 8QWHUQHKPHQV ,Q GHQ QlFKVWHQ $EVFKQLWWHQ ZLUG VLFK
]HLJHQGDGLHVH]XVlW]OLFKH%HODVWXQJXQXPJlQJOLFKXQGLQGHQPHL
VWHQ)lOOHQQLFKWUHOHYDQWLVW7URW]GHPNDQQLQH[WUHPHQ)lOOHQLQV
EHVRQGHUH GXUFK IHKOHUKDIWHV ’HVLJQ GLHVHU ’DWHQIOX GHQ
1XW]GDWHQYHUNHKU EHUVWHLJHQ RGHU GDV 1HW]ZHUN ]XP =XVDPPHQ
EUXFK EULQJHQ (V LVW GHVKDOE ZLFKWLJ GLH EHQ|WLJWHQ ,QIRUPDWLRQHQ
VHKUJHQDX]X VSH]LIL]LHUHQXQGGLHYHUWHLOWH8PJHEXQJ VRUJIlOWLJ ]X
PRGHOOLHUHQ’DVJLOWDXFKGDQQZHQQYHUPHLQWOLFKHLQHDXVUHLFKHQGH
%DQGEUHLWH]XU9HUIJXQJVWHKWGDHUVWHQVMHGHU7UDIILF.RVWHQYHUXU
VDFKWXQG]ZHLWHQVHLQPDOYHUVFKHQNWH%DQGEUHLWHQLFKWPHKUDQGHU
ZHLWLJYHUZHQGHWZHUGHQNDQQXQG VRPLW HLQH RSWLPDOH1XW]XQJGHU
,75HVVRXUFHQQLFKWHUIROJW
 .RPPXQLNDWLRQVNRVWHQ
-HGH ]XVlW]OLFK LQ GDV ,76\VWHP HLQJHEUDFKWH &OLHQW6HUYHU
$QZHQGXQJ EHGHXWHW 9HUNHKU DXI GHU 1HW]ZHUNLQIUDVWUXNWXU :HQQ
GLHVHLQHPRIIHQVLFKWOLFKSURGXNWLYHQ=LHOLP6LQQHGHV.HUQJHVFKlIWHV
GHV,7’LHQVWOHLVWHUVGLHQWDOVRHWZDGHU%HUHLWVWHOOXQJYRQ6SHLFKHU
SODW]RGHUGHU9HUWHLOXQJYRQ6RIWZDUHZLUGGLH1RWZHQGLJNHLWQLFKW
DQJH]ZHLIHOW XQG JJI GLH %DQGEUHLWH HUK|KW $QGHUV LVW GLH %HUHLW
VFKDIW ZHQQ HV GDUXP JHKW %DQGEUHLWH ]XU 9HUZDOWXQJ GHV ,7
6\VWHPV EHUHLW]XVWHOOHQ ’DQQ ZLUG HLQH DEOHKQHQGH +DOWXQJ
(QWHUSULVH,70DQDJHPHQW%HWUDFKWXQJHQ]XP.RPPXQLNDWLRQVDXIZDQG 
HLQJHQRPPHQ GD HLQH HIIHNWLYHUH9HUZDOWXQJ VLFK QLFKW LQ XQPLWWHO
EDUHU*HZLQQHUK|KXQJEH]LIIHUQOlW
’DEHL VWHOOW VLFK GLH 6LWXDWLRQ QLFKW VR GUDPDWLVFK GDU ZLH VLFK
YLHOOHLFKW HUZDUWHQ OLHH ,P 9HUVXFKVDXIEDX PLW YHUVFKLHGHQHQ0D
QDJHPHQWSURGXNWHQ XQG GHUHQ *UXQGIXQNWLRQHQ OLH VLFK NHLQH JUD
YLHUHQGH(UK|KXQJGHU1HW]ODVWPHVVHQVLHKH7DEHOOH0DQDJH;DOV
3URGXNWWHLO YRQ 2SHQ9LHZ 7UDQV9LHZ &RQWURO&HQWHU XQG 8QLFHQ
WHU71*)UDPHZRUNZXUGHQLQVWDOOLHUWXQGEHUOlQJHUH=HLWEHREDFK
WHW (V ZXUGHQ 0HVVXQJHQ ]XU HU]HXJWHQ 1HW]ODVW GXUFKJHIKUW
LQVRZHLWGLHVXQWHUGHP%HWULHEVV\VWHP:LQGRZV17P|JOLFKLVW
’DEHL VWHOOWH VLFK KHUDXV GD LQ HLQHU $QIDQJVSKDVH HLQH EHU
GXUFKVFKQLWWOLFKKRKH%HODVWXQJGHV1HW]ZHUNHVHUIROJWXPGLH.RP
PXQLNDWLRQ GHU 6\VWHPNRPSRQHQWHQ XQWHUHLQDQGHU ]X LQLWLDOLVLHUHQ
’LHVH 9HUELQGXQJ QXW]W GLH YROOH YHUIJEDUH %DQGEUHLWH DXV LVW IU
GHQ%HWULHEGHV6\VWHPV MHGRFKQLFKW HQWVFKHLGHQG ,PZHLWHUHQYHU
WHLOW VLFK GLH1HW]ZHUNODVW VWDWLVWLVFK’HU:HUWHEHUHLFK OLHJW MHZHLOV
]ZLVFKHQ 1XOO XQG GHU PD[LPDOHQ %DQGEUHLWH ’DKHU ZXUGH HLQ
DULWKPHWLVFKHV0LWWHOEHUHLQH0HGDXHUYRQ6HNXQGHQJHELOGHW
$QJHVLFKWV GHU WKHRUHWLVFK P|JOLFKHQ hEHUWUDJXQJ YRQ UXQG
0%\WHLQGLHVHU=HLWVSDQQHN|QQHQGLHHUPLWWHOWHQ:HUWHDOVDXV
VDJHNUlIWLJDQJHVHKHQZHUGHQ
(VVWHKWQLFKW]XHUZDUWHQGDHLQHUHSUlVHQWDWLYH.RQILJXUDWLRQ
JHIXQGHQ ZHUGHQ NDQQ GLH DOOJHPHLQH $XVVDJHQ EHU GLH ]X HUZDU
WHQGHQ1HW]EHODVWXQJHQLQHLQHUNRQNUHWHQ8PJHEXQJ]XOLHH’DKHU
ZXUGHQ YLHU0DQDJHPHQWIXQNWLRQHQ DXVJHZlKOW’LH GXUFK GHQ(LQ
VDW] GLHVHU0DQDJHPHQWIXQNWLRQHQ HQWVWDQGHQH/DVW LVW LQ7DEHOOH 
]XVDPPHQJHVWHOOW
(QWHUSULVH,70DQDJHPHQW%HWUDFKWXQJHQ]XP.RPPXQLNDWLRQVDXIZDQG 
1LFKW DOOH 3URGXNWH NRQQWHQ HLQ]HOQ JHWHVWHW ZHUGHQ GD GLH ]XU
9HUIJXQJ VWHKHQGHQ 7HVWYHUVLRQHQ QLFKW DOOH )XQNWLRQHQ GHV YROO
VWlQGLJHQ3URGXNWHVHQWKLHOWHQ’LH(UJHEQLVVHGUIWHQVLFKDEHUQLFKW
JUDYLHUHQGXQWHUVFKHLGHQZLHDQGHU9HUJOHLFKVPHVVXQJ]XP5HPRWH
0RQLWRULQJ]XVHKHQLVW(LQ]LJGHU0HZHUWIU5HPRWH&RQWUROZXUGH
PLW HLQHP VHKU VFKPDOEDQGLJHQ 3URGXNW HUPLWWHOW ZHOFKHV EHL GHU
6%6EHU:$1]XP(LQVDW]NRPPW,QGLHVHP3XQNWN|QQWHQJU|HUH
$EZHLFKXQJHQ EHL (LQVDW] HLQHV DQGHUHQ 3URGXNWHV HQWVWHKHQ ’HU
:HUW GHU9HUJOHLFKVPHVVXQJPLW HLQHPDQGHUHQ3URGXNW OlW GDUDXI
VFKOLHHQ
 1HW]ODVWYV$UEHLWVOHLVWXQJ
(LQH9HUPHLGXQJYRQJURHU1HW]ODVWNDQQGXUFKGLHZHLWJHKHQGH
9HUWHLOXQJGHU ,QIRUPDWLRQVYHUDUEHLWXQJ HUIROJHQ:HQQ ]% GLH(U
HLJQLVNRUUHODWLRQDQGHQ&OLHQWVEHUHLWVHUIROJWXQGGLH(UHLJQLVVHJH
VDPPHOW XQG LQ NRPSULPLHUWHQ ’DWHQEO|FNHQ DQ GDV ]HQWUDOH
(UHLJQLVPDQDJHPHQW JHVFKLFNW ZHUGHQ VLQNW GLH GXUFK GLH0DQDJH
PHQWDQZHQGXQJ YHUXUVDFKWH 1HW]ODVW VWDUN $XI GHU DQGHUHQ 6HLWH
VWHLJWDEHUGLH%HWULHEVODVWDXIGHP&OLHQWUHFKQHUDQDXIGHP&OLHQW
7DEHOOH1HW]ODVWYHUVFKLHGHQHU0DQDJHPHQWDQZHQGXQJHQ
$UWGHU%HODVWXQJ A
%LWVVHF

%DQGZ
0D[LPDOH%DQGEUHLWH
:LHGHUKROXQJHQ
 
5HPRWH&RQWURO
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 
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:LQ91&
 
(YHQW0DQDJHPHQW
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(QWHUSULVH,70DQDJHPHQW1RWZHQGLJNHLWYRQ)HKOHUWROHUDQ]HQ 
PX6SHLFKHUSODW] IU’DWHQEDVHQ YRUJHKDOWHQZHUGHQ XQG OHW]WOLFK
ZLUGGLH$NWXDOLWlWGHV]HQWUDOHQ(UHLJQLVPDQDJHPHQWVKHUDEJHVHW]W
=XGHPOHLVWHQHLQH5HLKHYRQ*HUlWHQZLH]%GLHDNWLYHQ1HW]ZHUN
NRPSRQHQWHQ GLH VHOEVWlQGLJH 9RUYHUDUEHLWXQJ GHU ’DWHQ GHU]HLW
QLFKW XQGPWHQ GDKLQJHKHQG HUZHLWHUW ZHUGHQ ’HU ’DWHQYHUNHKU
EOLHEHDXFKQLFKWDXVVRQGHUQZUGHQXUDXIZHQLJHUYHUNHKUVVWDUNH
=HLWHQYHUVFKREHQGDPLWGHU ORNDOHQ9HUDUEHLWXQJ]ZDU LP0RPHQW
ZHQLJHU9HUNHKUDXIGHP1HW]ZHUNYHUXUVDFKWZLUGDEHUGLH’DWHQ
EDVHQVWlQGLJDNWXDOLVLHUWZHUGHQPVVHQ
(LQH 9RUYHUDUEHLWXQJ VWHKW GHU RSWLPDOHQ 1XW]XQJ GHU &OLHQWV
DOVR GHQ SURGXNWLYHQ.RPSRQHQWHQ GHV ,76\VWHPV HQWJHJHQ’DKHU
PX GLH HUK|KWH 1HW]ODVW LQ .DXI JHQRPPHQ ZHUGHQ XQG NDQQ QXU
GXUFKLQWHOOLJHQWHV’HVLJQGHUYHUWHLOWHQ8PJHEXQJPLW6HUYHULQVWDQ
]HQVLHKH$EVFKQLWWUHGX]LHUWZHUGHQ
 1RWZHQGLJNHLWYRQ)HKOHUWROHUDQ]HQ
’DHLQ+DXSWEHVWDQGWHLOHLQHV0DQDJHPHQWV\VWHPVGLH)HKOHUEH
KDQGOXQJLVWVWHKWGLH)RUGHUXQJGDGDV6\VWHPVWDELOEOHLEWZHQQ
GLH9HUELQGXQJ]XVHLQHQ$JHQWHQXQG$Q]HLJHPRGXOHQXQWHUEURFKHQ
ZLUG’XUFK:LHGHUDXIQDKPHDOJRULWKPHQXQGGHQ6FKXW]GHU’DWHQ
EDQNLQWHJULWlWLVWGLHVZHLWJHKHQGJHZlKUOHLVWHW,QWHUHVVDQWHULVWGHU
)DOOGHU)HKOHUHUNHQQXQJ
(LQH0LVFKXQJDXV YHUELQGXQJVRULHQWLHUWHUXQG YHUELQGXQJVORVHU
.RPPXQLNDWLRQ VWHOOW GHQ VLQQYROOVWHQ :HJ GDU :lKUHQG EHL DOOHQ
’DWHQRSHUDWLRQHQ PLW GHP 5HSRVLWRU\ RGHU GHQ HQWVSUHFKHQGHQ ’D
WHQEDQNHQ HLQH VLFKHUH 9HUELQGXQJ JHZlKUOHLVWHW VHLQ PX YHUELQ
GXQJVRULHQWLHUWHV 3URWRNROO XP GLH ,QWHJULWlW GHU ’DWHQEDQNHQ ]X
ZDKUHQ LVWEHLGHU6LJQDOLVLHUXQJHLQHV)HKOHUVHLQYHUELQGXQJVORVHV
3URWRNROO HIIL]LHQWHU ’LH 0RWLYDWLRQ GLHVHU =ZHLWHLOXQJ LVW NODU %H
QDFKULFKWLJXQJHQ EHU )HKOHU LP ,76\VWHP KDEHQ JU|HUH &KDQFHQ
DQ]XNRPPHQZHQQVLHYHUELQGXQJVORVDEJHVHW]WZHUGHQ>5RVH@’LH
=XYHUOlVVLJNHLW GHU9HUELQGXQJ LVWZHGHU DSULRUL JHJHEHQ QRFKQRW
ZHQGLJ GD GDV ,76\VWHP MD RIIHQVLFKWOLFK VFKRQ IHKOHUKDIW DUEHLWHW
(QWHUSULVH,70DQDJHPHQW0DQXHOOHYVDXWRPDWLVFKH$NWLRQHQ 
’LH$QIRUGHUXQJHQHLQHVYHUWUDXHQVZUGLJHQYHUELQGXQJVRULHQWLHUWHQ
3URWRNROOV N|QQHQ GLH%HQDFKULFKWLJXQJ EHU )HKOHU VRJDU XQJHZROOW
YHUKLQGHUQ
 0DQXHOOHYVDXWRPDWLVFKH$NWLRQHQ
’LH EHUZLHJHQGH 0HQJH GHU DXIWUHWHQGHQ (UHLJQLVVH ZHUGHQ
6WDQGDUGSUREOHPH VHLQ IU GLH EHUHLWV /|VXQJVZHJH HUDUEHLWHW ZXU
GHQ’DQHEHQZLUGHVQRFKHLQH5HLKH(UHLJQLVVHJHEHQGLH]ZDUQLFKW
VWlQGLJ DXIWUHWHQ GLH DEHU DXWRPDWLVFK DXIJHO|VW ZHUGHQ
N|QQHQ)UDOOHGLHVH0HOGXQJHQLVWHVQRUPDOHUZHLVHQ|WLJGD0LW
DUEHLWHU GLH /|VXQJ DQJHEHQ VLHKH’LVNXVVLRQ LP $EVFKQLWW
*HKW GLH ’RNXPHQWDWLRQ GHU GXUFKJHIKUWHQ 6FKULWWH ]XU /|VXQJ LQ
GLH%HWUDFKWXQJHLQVRYHUXUVDFKWHLQVLPSOHV3UREOHPHLQHQEHDFKWOL
FKHQ $UEHLWVDXIZDQG +LHU NDQQ GLH $XWRPDWLVLHUXQJ JURH (LQVSD
UXQJHQDQ$UEHLWV]HLWEULQJHQ
’LH IU GHQ%HWULHE GHV ,76\VWHPV YHUDQWZRUWOLFKHQ0LWDUEHLWHU
VHKHQ VLFK LQ DOOHU 5HJHO HLQHP VWDUNHQ =HLWGUXFN DXVJHVHW]W 8QWHU
GLHVHQ9RUDXVVHW]XQJHQZHUGHQHLQIDFKH3UREOHPHVRIRUWJHO|VWRKQH
GLH QRWZHQGLJH ’RNXPHQWDWLRQ GXUFK]XIKUHQ ’DUDXV UHVXOWLHUW ]X
QlFKVW QXU HLQH 9HU]HUUXQJ GHU 6WDWLVWLNHQ EHU GDV ,76\VWHPZLH
EHU =XYHUOlVVLJNHLW ’HVLJQ ,QVWDQGKDOWXQJVNRVWHQ XVZ (LQ ZHLWH
UHV0DQNRVFKOHLFKWVLFKDEHUXQJHZROOWHLQ’DGLHNOHLQHQHLQIDFKHQ
3UREOHPH VRIRUW JHO|VW ZHUGHQ RKQH VLH LQ GLH 3UREOHPOLVWH ¥ JOHLFK
ZHOFKHU$UW¥HLQ]XVWHOOHQZLUGHLQHYRUKDQGHQH3UREOHPSULRULVLHUXQJ
DXVJHKHEHOW.OHLQH3UREOHPHZHUGHQZHJHQ LKUHV JHULQJHQ/|VXQJV
DXIZDQGHVEHYRU]XJWEHKDQGHOWZDVGLH/|VXQJJU|HUHUNRPSOH[HUHU
3UREOHPH YHU]|JHUW ,Q GHU )ROJH JHVWDOWHW VLFK HLQH 6LFKHUXQJ GHU
)XQNWLRQGHV ,76\VWHPVXQGGDPLWGHU6HUYLFHVGLHDQJHERWHQZHU
GHQ VFKZLHULJGDHLQSODQPlLJHV9RUJHKHQQLFKWPHKUP|JOLFK LVW
ZHLO MHGHU 0LWDUEHLWHU GLH 3ULRULWlW HLQHV 3UREOHPV QDFK *XWGQNHQ
IHVWOHJW
:HLWJHKHQGH$XWRPDWLVLHUXQJNDQQHLQHU$XIZHLFKXQJGHU9RUJD
EHQ ]XU 6FKULWWIROJH EHL GHU 3UREOHPEHKHEXQJ HQWJHJHQZLUNHQ
(QWHUSULVH,70DQDJHPHQW0DQXHOOHYVDXWRPDWLVFKH$NWLRQHQ 
,QVEHVRQGHUH LVW HVYRUVWHOOEDUGDEHL HLQHPDQNRPPHQGHQ5XIDP
+HOS’HVNDXWRPDWLVFKHLQ7URXEOH7LFNHWHU|IIQHWZUGHXQGGHU0LW
DUEHLWHU QXU EHU GLH %HQXW]XQJ GLHVHV 7LFNHWV =XJULII DXI GDV ,7
6\VWHPEHNlPH1HEHQHLQHUDXWRPDWLVFKHQ’RNXPHQWDWLRQGHV3UR
EOHPVGHU]XJHK|ULJHQ/|VXQJXQGGHQGD]XXQWHUQRPPHQHQ6FKULW
WHQ ZUGH HLQH 3ULRULVLHUXQJ GHU 3UREOHPH VWHWV QDFK
DOOJHPHLQJOWLJHQ5HJHOQHUIROJHQ
(LQJULIIHLQGLH%HDUEHLWXQJYRQ3UREOHPHQVLQGQLFKWQ|WLJZHQQ
VLH YRP $JHQWHQ RGHU .RUUHODWLRQVZHUN]HXJ DXIJHO|VW ZXUGHQ 6LH
N|QQHQGDKHUYROODXWRPDWLVFK HUIROJHQ/HGLJOLFKGLH(UHLJQLVNRQVROH
HUKlOWHLQH0HOGXQJEHUHLQJHOHLWHWH0DQDKPHQ’DGXUFKLVW]XHU
ZDUWHQGDGDV$UEHLWVDXINRPPHQIUGLH$GPLQLVWUDWRUHQVLQNWXQG
GLH (IIL]LHQ] GHU 3UREOHPO|VXQJ E]Z GHV %HWULHEV GHV ,76\VWHPV
VWHLJW
$NWXHOOHV0DUNWDQJHERW%HWHLOLJWH3URGXNWH 
 $NWXHOOHV0DUNWDQJHERW
%HLGHU%HWUDFKWXQJGHVDNWXHOOHQ0DUNWDQJHERWHVLVWQDWXUJHPl
NHLQH HUVFK|SIHQGH 3URGXNWOLVWH ]X HUZDUWHQ 9LHOPHKU ELHWHQ HLQH
5HLKH YRQ )LUPHQ /|VXQJHQ IU %HUHLFKH GHV YRUJHVWHOOWHQ ,7
0DQDJHPHQWV DQ ,Q GLH YRUOLHJHQGH %HWUDFKWXQJ NDPHQ GDKHU QXU
3URGXNWHGLHDXIJUXQGGHU$XVVDJHQGHU+HUVWHOOHU HLQHXPIDVVHQGH
8QWHUVWW]XQJ¥ZHQQDXFKGXUFK,QWHJUDWLRQYRQ3URJUDPPHQDQGH
UHU$QELHWHU¥LQ$XVVLFKWVWHOOHQ
$QGLHVHU6WHOOHVROOHVNHLQHVIDOOVGDUXPJHKHQHLQH9ROOVWlQGLJ
NHLWVDQDO\VH GHU 3URGXNWH KLQVLFKWOLFK GHV ZHLWHU REHQ GHILQLHUWHQ
,70DQDJHPHQWV GXUFK]XIKUHQ /HGLJOLFK GLH 8QWHUVWW]XQJ GHU
$GPLQLVWUDWRUHQ EHL GHU ]HQWUDOHQ 9HUZDOWXQJ GHV ,76\VWHPV VROO
GDUJHVWHOOW ZHUGHQ ’LH YRUOLHJHQGH $UEHLW YHUVWHKW VLFK DXFK DOV ]X
JUXQGVlW]OLFKDOVGD)XQNWLRQHQJHSUIWZHUGHQN|QQWHQ’DQQILH
OHQDOOHDP0DUNWDQJHERWHQHQ3URGXNWHGXUFK(LQ%HLVSLHO IU IHK
OHQGH )XQNWLRQDOLWlW LVW GLH 1XW]HUYHUZDOWXQJ .HLQHV GHU LP
IROJHQGHQ JHQDQQWHQ 6\VWHPH DEVWUDKLHUW YRP %HWULHEVV\VWHP XQG
VWHOOW HLQH XQWHUQHKPHQVZHLWH 1XW]HUYHUZDOWXQJ EHUHLW GLH SODWW
IRUPEHUJUHLIHQG1XW]HUNRQWHQDQOHJHQPDQLSXOLHUHQXQG HQWIHUQHQ
NDQQ /DXW $XVNXQIW YRQ +3 ZLUG GDV VLFK ZRKO HUVW LP QlFKVWHQ
-DKUWDXVHQGlQGHUQREZRKOILHEHUKDIWGDUDQJHDUEHLWHWZLUG>*LH@
 %HWHLOLJWH3URGXNWH
%HLGHQ3URGXNWHQGLHKHXWHDP0DUNWSOD]LHUWVLQGJLEWHV]ZHL
*UXQGWHQGHQ]HQ6LHXQWHUVFKHLGHQVLFKLQGHU$UWGHV=XVDPPHQZLU
NHQVGHUHLQ]HOQHQ.RPSRQHQWHQGHV0DQDJHPHQWV\VWHPV
(LQHUVHLWVZLUGHLQLQWHJUDWLYHU$XIEDXGHV3URGXNWHVDQJHVWUHEW
+LHU]XZHUGHQ DOOH $XIJDEHQ GHV0DQDJHPHQWV XQWHU HLQHU 6FKQLWW
VWHOOH GLH DOV )UDPHZRUN EH]HLFKQHW ZLUG ]XVDPPHQJHIDW DOVR LQ

 ’LHV LVW DXFK QLFKW JXWP|JOLFK GD GLH $QIRUGHUXQJHQ MHGHU )LUPD DQGHUV VHLQ
N|QQHQ 8P KLHU HLQH JDQ] VSH]LHOO DXI GLH YRUOLHJHQGH 6LWXDWLRQ DEJHVWLPPWH
$QDO\VH]XEHNRPPHQNDQQPDQ]ΒGDV7RROGHU*DUWQHU*URXS,QFYHUZHQ
GHQ
$NWXHOOHV0DUNWDQJHERW%HWHLOLJWH3URGXNWH 
HLQHPHLQ]HOQHQ3URGXNWLQWHJULHUW’LH.RSSOXQJGHUHLQ]HOQHQ7HLOH
GHV 3URGXNWHV LVW GHPJHPl VHKU HQJ ’DGXUFK NDQQ HLQHUVHLWV HLQ
KRFKHIIHNWLYHV %HQXW]HULQWHUIDFH JHVWDOWHW ZHUGHQ DQGHUHUVHLWV PX
EHUHLWVEHLGHU(QWZLFNOXQJQHXHU.RPSRQHQWHQIUGDV3URGXNWPDV
VLY(LQIOXDXIGLH3URJUDPPLHUXQJDXVJHEWZHUGHQZDVGLH2IIHQ
KHLWHLQVFKUlQNW,%0PLW LKUHP7LYROL70(XQG8QLFHQWHU71*
YRQ&RPSXWHU$VVRFLDWHVYHUIROJHQGLHVHQ$QVDW]2EZRKOLQ0DUNH
WLQJYHUDQVWDOWXQJHQGLHVHU$QELHWHUGDUDXIKLQJHZLHVHQZLUGGDHLQ
REMHNWRULHQWLHUWHU $QVDW] YHUIROJW ZLUG LVW GLHV ]XPLQGHVW LP 6LQQH
GHU2EMHNWRULHQWLHUXQJZLHLP$EVFKQLWWEHVFKULHEHQIDOVFK
(LQHQ DQGHUHQ :HJ EHVFKUHLWHQ GLH 3URGXNWH 2SHQ9LHZ YRQ
+HZOHWW 3DFNDUG63(&7580 YRQ&DEOHWURQ XQG7UDQV9LHZ YRQ
6,(0(161,;’25) +LHUZLUG DXI HLQH ORVH .RSSOXQJ DQVRQVWHQ
HLJHQVWlQGLJHU3URJUDPPHJHVHW]W’HU+DXSWYRUWHLOGLHVHU+HUDQJH
KHQVZHLVHEHVWHKWJDQ]NODU LQHLQHU9HUULQJHUXQJGHV3URJUDPPLHU
DXIZDQGHV ZHLO DXFK 3URJUDPPH DQGHUHU )LUPHQ DXI GLHVH :HLVH
OHLFKW LQWHJULHUEDU VLQG ’HU +DXSWQDFKWHLO OLHJW LQ HLQHU WHLOZHLVHQ
$XIJDEHGHU’XUFKJlQJLJNHLWZHLOMHGHV3URGXNWWHLOIUVLFKJHVWDOWHW
ZLUG XQG HLQ HLQKHLWOLFKHV /RRNDQG)HHO VFKZLHULJ ]X HUUHLFKHQ LVW
’LHV JLOW LQVEHVRQGHUH IU GLH VRJ0HQLQWHJUDWLRQ EHL GHU OHGLJOLFK
HLQ0HQSXQNW]XP$XIUXIGHU)UHPGDSSOLNDWLRQYRUKDQGHQLVWVRQVW
DEHUNHLQH6FKQLWWVWHOOHQ]ZLVFKHQGHQ3URJUDPPHQEHVWHKHQ
/HW]WH(QWZLFNOXQJHQDP0DUNWEHVWlWLJHQGDGDV3URGXNW61,
7UDQV9LHZ QDFK HLQHU 8PVWUXNWXULHUXQJ GHU *HVFKlIWVIHOGHU GHV
6,(0(16.RQ]HUQVHLQJHVWHOOWZLUG ,QGHU)ROJHZLUGHLQH3DUWQHU
VFKDIWPLW&RPSXWHU$VVRFLDWHVHWDEOLHUWLQGHUHQ3URGXNW8QLFHQWHU

 ’LHVHXQGDOOHZHLWHUHQ3URGXNWLQIRUPDWLRQHQEHU7LYROL70(VLQGHQWQRP
PHQDXV>70(@
 ’LHVHXQGDOOHZHLWHUHQ3URGXNWLQIRUPDWLRQHQEHU&$8QLFHQWHU71*VLQGHQW
QRPPHQDXV>71*@>71*@XQG>71*@
 ’LHVHXQGDOOHZHLWHUHQ3URGXNWLQIRUPDWLRQHQEHU7LYROL70(VLQGHQWQRP
PHQDXV>29@
 ’LHVHXQGDOOHZHLWHUHQ3URGXNWLQIRUPDWLRQHQEHU7LYROL70(VLQGHQWQRP
PHQDXV>6SHF@
 ’LHVHXQGDOOHZHLWHUHQ3URGXNWLQIRUPDWLRQHQEHU7LYROL70(VLQGHQWQRP
PHQDXV>79@
$NWXHOOHV0DUNWDQJHERW7HFKQLVFKH$QIRUGHUXQJHQ 
71* 7HLOH GHV 7UDQV9LHZ .QRZKRZV DXIJHKHQ ZHUGHQ ’DIU ZLUG
6,(0(16GHQ9HUWULHEXQGGDV0DUNHWLQJYRQ&RPSXWHU$VVRFLDWHV
EHUQHKPHQ=XNQIWLJZLUGHVDOVRQXUQRFKHLQ3URGXNWGLHVHUEHL
GHQ $QELHWHU JHEHQ ’D ELVKHU DOOHUGLQJV XQNODU LVW ZHOFKH (LJHQ
VFKDIWHQGDVQHXH3URGXNWKDEHQZLUGVLQGLQGHUYRUOLHJHQGHQ$UEHLW
QRFKEHLGH:HUN]HXJHEHVFKULHEHQ
63(&7580 YRQ &DEOHWURQ LVW NHLQH HLJHQVWlQGLJH /|VXQJ ]XP
(QWHUSULVH,70DQDJHPHQW,Q9HUELQGXQJPLW3DWUROGHU)LUPD%0&
XQGGHP+HOS’HVNGHU)LUPD5HPHG\NDQQHLQH/|VXQJ]XVDPPHQ
JHVWHOOWZHUGHQGLHDOV(QWHUSULVH,70DQDJHPHQWEH]HLFKQHWZHUGHQ
NDQQ’LHVHV3URGXNWSDNHWLVWHLQ%HLVSLHOGDIUGD(QWHUSULVH,7
0DQDJHPHQWQLFKWYRP(LQVDW]HLQHV3URGXNWHVDEKlQJLJLVWVRQGHUQ
DXFKDXIDQGHUHQ:HJHQPRGHOOLHUWZHUGHQNDQQ’DLQGLHVHU$UEHLW
DEHU GLH GLUHNW IU GDV (QWHUSULVH,70DQDJHPHQW HQWZRUIHQHQ 3UR
GXNWHLP0LWWHOSXQNWVWHKHQVROOHQVROOHVEHLGLHVHU(UZlKQXQJEOHL
EHQ
 7HFKQLVFKH$QIRUGHUXQJHQ
1HEHQ GHQ)XQNWLRQHQ GLH XQWHUVWW]HQG EHL GHU /|VXQJ GHU LP
$EVFKQLWWKHUDXVJHDUEHLWHWHQ$XIJDEHQZLUNHQZHUGHQ DQ HLQ XP
IDVVHQGHV :HUN]HXJ ]XP (QWHUSULVH,70DQDJHPHQW JUXQGOHJHQGH
$QIRUGHUXQJHQJHVWHOOWGLHLPIROJHQGHQHUOlXWHUWZHUGHQ’DEHLZLUG
GHU6FKZHUSXQNWDXIGLH$GPLQLVWUDWLRQHLQHU:LQGRZV178PJHEXQJ
JHOHJW GD ]XP HLQHQ GDV EHWUDFKWHWH 1HW]ZHUN EHL 6%6 DXI :LQ
GRZV17PLJULHUWXQG]XPDQGHUHQHLQH%HWUDFKWXQJDOOHU%HWULHEVV\
VWHPHGHQ5DKPHQGLHVHU$UEHLWVSUHQJHQZUGH
 3ODWWIRUP
(LQKRPRJHQHV,76\VWHPPLWOHGLJOLFKHLQHP0DVFKLQHQW\SXVXQG
HLQHP %HWULHEVV\VWHP JLEW HV KHXWH NDXP QRFK 9HUVFKLHGHQH

 :HLWHUH ,QIRUPDWLRQHQ VLQG DXI GHQ +RPHSDJHV GHU MHZHLOLJHQ +HUVWHOOHU %0&
>%0&@XQG5HPHG\>5HP@]XILQGHQ
$NWXHOOHV0DUNWDQJHERW7HFKQLVFKH$QIRUGHUXQJHQ 
8QL[9HUVLRQHQ:LQGRZV1726XQG1RYHOO1HWZDUHVLQGGLHJlQ
JLJVWHQ6HUYHUEHWULHEVV\VWHPHZREHLHLQ LQWHJULHUWHV0DQDJHPHQWV\
VWHP IU 1HWZDUH ZHJHQ GHU IHKOHQGHQ JUDSKLVFKHQ 2EHUIOlFKH
RKQHKLQDXIHLQHPDQGHUHQ6\VWHPODXIHQPWH,Q1HW]ZHUNHQGH
UHQ 6HUYHU KRFKYHUIJEDU VHLQ PVVHQ ZHUGHQ 5HFKQHU QDPKDIWHU
+HUVWHOOHU YHUZHQGHW ’D]X ]lKOHQ ,%0 &RPSDT +HZOHWW 3DFNDUG
61,XQGZHLWHUH)LUPHQ’LHVH6\VWHPHEHLQKDOWHQ LQDOOHU5HJHOEH
UHLWV0DQDJHPHQWIXQNWLRQDOLWlWXQGVLQGPLWVSH]LHOOHU+DUGZDUHZLH
]%(&&6SHLFKHUDXVJHUVWHW
’LHVHYRUKDQGHQH+DUGZDUHXQG6RIWZDUHPXDOV3ODWWIRUPGLH
QHQ N|QQHQ$XFK GDV EHVWH:HUN]HXJKDW NHLQHQ:HUWZHQQ GDIU
VSH]LHOOH5HFKQHUXQG%HWULHEVV\VWHPHLPVFKOHFKWHVWHQ)DOOQRFK]X
VlW]OLFKLQGDV,76\VWHPHLQJHEUDFKWZHUGHQPVVHQ$XFKHLQH5H
GX]LHUXQJ GHU .RPSOH[LWlW GHV ,76\VWHPV LVW P|JOLFK ZHLO EHL
GXUFKJlQJLJHU8QWHUVWW]XQJDXFK6\VWHPHGLHQXUIUGDV0DQDJH
PHQWEHQXW]WZXUGHQHQWIDOOHQN|QQHQ,P%HLVSLHOGHVEHWUDFKWHWHQ
8PIHOGHVEHWULIIWGLHVHLQLJH681:RUNVWDWLRQVGLHOHGLJOLFK]XU9HU
ZDOWXQJGHU1HW]ZHUNJHUlWHGLHQHQ%HLHQWVSUHFKHQGHU0RGHOOLHUXQJ
GHU)XQNWLRQDOLWlWDXIGLHLP8QWHUQHKPHQHLQJHVHW]WHQ:LQGRZV17
6\VWHPHN|QQWHQGLH6815HFKQHUHQWIHUQWXQGGDPLWGLH+HWHURJHQL
WlWGHV,76\VWHPVYHUULQJHUWZHUGHQ
’HUNOHLQVWHJHPHLQVDPH1HQQHU IDVW MHGHQJU|HUHQ1HW]ZHUNHV
LVW :LQGRZV17 ,Q NDXP HLQHP VROFKHQ 6\VWHP EHILQGHW VLFK QLFKW
PLQGHVWHQVHLQ:LQGRZV176HUYHU6RZlUH]XHUZDUWHQGDDOOHYHU
IJEDUHQ3URGXNWH]XPLQGHVW:LQGRZV17DOV3ODWWIRUPXQWHUVWW]HQ
XP HLQHU ZHLWHUHQ (UK|KXQJ GHU +HWHURJHQLWlW GHV 1HW]ZHUNHV EHL
(LQVDW]GHV3URGXNWHVHQWJHJHQ]XZLUNHQ/HLGHU LVWGDVGHU]HLWQLFKW
GHU)DOOZLHLPIROJHQGHQ]XVHKHQLVW’LH%HJUQGXQJLVWLQGHU*H
VFKLFKWHGLHVHU6\VWHPH]XVXFKHQ)DVWDOOH3URGXNWHEDVLHUHQDXIGHQ
1HW]ZHUNPDQDJHPHQWV\VWHPHQGLHVHU+HUVWHOOHUDXVGHQHU-DKUHQ
=X GLHVHU =HLW JDE HV DEHU DOV 1HW]ZHUNEHWULHEVV\VWHP DEVHLWV GHU
0DLQIUDPHV QXU 81,; -HGHU +HUVWHOOHU VHW]WH DXI VHLQHP 8QL[
6\VWHPDXIXQGHUVWHOOWHGDIUHLQ:HUN]HXJ0LWGHU=HLWZXUGHQGLH
:HUN]HXJH DXFK DXI 8QL[6\VWHPH DQGHUHU +HUVWHOOHU SRUWLHUW 
$NWXHOOHV0DUNWDQJHERW7HFKQLVFKH$QIRUGHUXQJHQ 
WUDW:LQGRZV17PLW HLQHP Y|OOLJ YHUlQGHUWHQ 6\VWHPDQVDW] DQ =X
QlFKVW ZXUGH YRQ GHQ $GPLQLVWUDWRUHQ GLHVHV %HWULHEVV\VWHP LJQR
ULHUW =X VWDUN ZDU GLH %LQGXQJ DQ GLH 8QL[3KLORVRSKLH XQG DXFK
KHXWH QRFK JLEW HV VWDUN HPRWLRQDO JHIKUWH $XVHLQDQGHUVHW]XQJHQ
ZHOFKHVGHUEHLGHQ.RQ]HSWHEHVVHUVHL0LWGHU9HUEUHLWXQJYRQ:LQ
GRZV17ZXUGHQ LPPHUPHKU 3URGXNWH ¥ RGHU EHVVHU 3URGXNWWHLOH ¥
DXI :LQGRZV17 SRUWLHUW +HXWH KDW :LQGRZV17 HLQ VROFK VWDUNHV
:DFKVWXP JHQRPPHQ GD HLQLJH +HUVWHOOHU GLUHNW IU :LQGRZV17
HQWZLFNHOQ XQG GDQQ DXI 81,; SRUWLHUHQ >+DE@ $OOHUGLQJV OLHJHQ
GLH(UJHEQLVVHGLHVHU(QWZLFNOXQJ]XPMHW]LJHQ=HLWSXQNWQRFKQLFKW
YRU
7UDQV9LHZ XQWHUVWW]W GUHL 8QL[6\VWHPH 61, +3 681 XQG
:LQGRZV17 ’LH 0DQDJHPHQWSODWWIRUP 7UDQV9LHZ 6103 LVW DOOHU
GLQJV QLFKW IU :LQGRZV17 YHUIJEDU ZDV GLH 0|JOLFKNHLWHQ HLQHV
(LQVDW]HVDXIGLHVHP%HWULHEVV\VWHPVWDUNHLQVFKUlQNW/HW]WHQ$XV
NQIWHQGHV+HUVWHOOHUV]XIROJHZLUG7UDQV9LHZ6103QLFKWIU:LQ
GRZV17 SRUWLHUW GHVVHQ )XQNWLRQDOLWlW DEHU LQ GDV 3URGXNW
7UDQV9LHZ&RQWURO&HQWHUZHOFKHV HLQ(YHQWPDQDJHPHQWEHUHLWVWHOOW
LQWHJULHUW:HQQGDVHUIROJW LVWNDQQ7UDQV9LHZDXFKDOVYROOZHUWLJH
(QWHUSULVH,70DQDJHPHQW/|VXQJDQJHVHKHQZHUGHQ2EGLHVMHGRFK
LP YHUEOHLEHQGHQ=HLWUDXP GHU 3URGXNWHQWZLFNOXQJ YRQ DQJHNQGLJ
WHQ]ZHL-DKUHQQRFKYHUZLUNOLFKWZLUGGDUIDOV]ZHLIHOKDIWDQJHVHKHQ
ZHUGHQ
2SHQ9LHZYRQ+HZOHWW3DFNDUGZLUG ]ZDU IU:LQGRZV17DQJH
ERWHQ 3URGXNWQDPH0DQDJH; GLH )XQNWLRQDOLWlW HLQHV (QWHUSULVH
,70DQDJHPHQW NDQQ MHGRFK QXU DXI GHU 3ODWWIRUP +38; HUUHLFKW
ZHUGHQZREHLGXUFKUHFKWNODUH9RUJDEHQKLQVLFKWOLFKGHU+DUGXQG
6RIWZDUHDXVVWDWWXQJ NDXP 6SLHOUDXP YHUEOHLEW 0DQDJH; VHOEVW LVW
HLQ UHLQHV (UHLJQLVPDQDJHPHQW IU:LQGRZV17 RKQH )XQNWLRQDOLWl
WHQ LP1HW]ZHUNPDQDJHPHQWEHUHLFK’LHHLQ]HOQHQ3URGXNWHDXVGHU
2SHQ9LHZ)DPLOLHVLQG]ZDUIU:LQGRZV17YHUIJEDUDEHUGLHLQWH
JUDOHQ%HVWDQGWHLOHDOVRGLH.RQVROHQGLHGLHHLQ]HOQHQ3URGXNWHYHU
ELQGHQJLEW HV GHU]HLWQLFKW IU GLHVH3ODWWIRUP2SHQ9LHZ LVW GDKHU
$NWXHOOHV0DUNWDQJHERW7HFKQLVFKH$QIRUGHUXQJHQ 
QXUEHGLQJWJHHLJQHW(QWHUSULVH,70DQDJHPHQWDXI:LQGRZV17DQ
]XELHWHQ
8QLFHQWHU 71* NDQQ DOV HLQ]LJHV 3URGXNW YROOVWlQGLJ DXI :LQ
GRZV17 DOOHUGLQJV JU|WHQWHLOV QXU GRUW DOV 3ODWWIRUP HLQJHVHW]W
ZHUGHQ
70(YRQ,%0ELHWHW HLQH8QWHUVWW]XQJYRQ:LQGRZV17QXU
WHLOZHLVH DQ ’DV )UDPHZRUN JHQDQQW7LYROL0DQDJHPHQW 3ODWIRUP
LVWIU:LQGRZV17YHUIJEDU)UGLHHLQ]HOQHQ9HUZDOWXQJVO|VXQJHQ
JLOWGDVMHGRFKQLFKW’LH%HQXW]HUYHUZDOWXQJ7LYROL$GPLQLVWGHU]HLW
QLFKWIU:LQGRZV17HUKlOWOLFKVRGDHLQ6HFXULW\0DQDJHPHQWXQ
P|JOLFKZLUG$VVHW0DQDJHPHQW7LYROL,QYHQWRU\6RIWZDUHGLVWULEX
WLRQ 7LYROL&RXULHU XQG 0RQLWRULQJ 7LYROL6HQWU\ N|QQHQ DXI GHU
3ODWWIRUP :LQGRZV17 GXUFKJHIKUW ZHUGHQ ’DV ZLFKWLJVWH 7HLO MH
GRFKGLHLQWHJULHUHQGH(QWHUSULVH0DQDJHPHQW&RQVROH7LYROL(QWHU
SULVH&RQVROHDUEHLWHWGHU]HLWQXUPLWGLYHUVHQ8QL[%HWULHEVV\VWHPHQ
]XVDPPHQ bKQOLFK ZLH +3 LVW HV GDKHU QXU EHGLQJW IU HLQ (QWHU
SULVH,70DQDJHPHQWXQWHU:LQGRZV17JHHLJQHW
 %HQXW]HUREHUIOlFKH
’DV(UVFKHLQXQJVELOGYRQ%HQXW]HUREHUIOlFKHQHU]HXJWVXEMHNWLYH
:HUWXQJHQ $OOHUGLQJV QlKHUQ VLFK GLH %DVLVHOHPHQWHPRGHUQHU 3UR
GXNWHHLQDQGHUDQ6REHVLW]WKHXWHIDVWMHGHV%HWULHEVV\VWHPHLQJUD
SKLVFKHV )URQWHQG PLW )HQVWHUWHFKQLN XQG EHVWLPPWHQ
0HQVWUXNWXUHQ’LHV LVWPLW HLQHU EHVRQGHUHQ(IIHNWLYLWlW EHVWLPP
WHU.RPPXQLNDWLRQVHOHPHQWH]XEHJUQGHQ
$Q HLQH %HQXW]HUREHUIOlFKH PVVHQ IROJHQGH $QIRUGHUXQJHQ JH
VWHOOWZHUGHQ>6KQ@
• 6LHPXLQWXLWLYVHLQGKHLQHQLFKWNRQNUHWDXIGLHVHV,QWHUIDFH
JHVFKXOWH 3HUVRQ VROOWH YRUDXVJHVHW]W VLHZHL ZHOFKH )XQNWLRQ
VLHDXVIKUHQZLOOXQGZHOFKH$QJDEHQGD]XHYWOQ|WLJVHLQN|QQ
WHQPLWGHP6\VWHPDUEHLWHQN|QQHQ
• 6LHPXHIIHNWLYVHLQGKGLH$EELOGXQJGHU)XQNWLRQHQ LQ0H
QV XQG ’LDORJHQ PX GHP $EODXI GHV $UEHLWVSUR]HVVHV
HQWVSUHFKHQEHVVHUQRFKGHU6FKULWWIROJHLQGHUEHLP$EDUEHLWHQ
HLQHU$XIJDEHYRQGHUEHWUHIIHQGHQ3HUVRQJHGDFKWZLUG+LHUEHL
$NWXHOOHV0DUNWDQJHERW7HFKQLVFKH$QIRUGHUXQJHQ 
LVW YRU DOOHP DXFKZLFKWLJP|JOLFKVW VFKQHOO XQG RKQH8PZHJH
=XJULIIDXI)XQNWLRQHQ]XEHNRPPHQ
• 6LHPX,QIRUPDWLRQHQXQG)XQNWLRQHQEHUVLFKWOLFKXQGVLQQYROO
YHUNQSIHQXQGGDUVWHOOHQRKQHGHQ%HQXW]HUPLW,QIRUPDWLRQ]X
EHUIUDFKWHQ
$OOH3URGXNWHYHUZHQGHQJUDSKLVFKH)URQWHQGVPLW)HQVWHUWHFKQLN
]XU’DUVWHOOXQJGHU ,QIRUPDWLRQHQ6LH VLQGPLW=HLJHJHUlWHQ VWHXHU
EDUXQGGHU=XJULIIDXIGLHHLQ]HOQHQ)XQNWLRQHQHUIROJWEHU0HQV
1XU EHL GHU 5HSUlVHQWDWLRQ GHV ,76\VWHPV JLEW HV XQWHUVFKLHGOLFKH
$QVlW]H
 =ZHLGLPHQVLRQDO
$OOH 3URGXNWH ELHWHQ HLQH ]ZHLGLPHQVLRQDOH 5HSUlVHQWDWLRQ GHV
1HW]ZHUNHVDQ’LHVH$SSOLNDWLRQE]ZGLHVHU$SSOLNDWLRQVWHLOLVWDEHU
EHLGHQPHLVWHQ3URGXNWHQQLFKWDXIDOOHQ%HWULHEVV\VWHPHQYHUIJEDU
(LQ3URGXNWZHOFKHVXQLYHUVHOOGKDXIDOOHQ3ODWWIRUPHQHLQVHW]EDU
LVWJLEWHV]XPKHXWLJHQ=HLWSXQNWQRFKQLFKW
%HLP%HWUDFKWHQYRQ$EELOGXQJDOV’DUVWHOOXQJHLQHVW\SLVFKHQ
1HW]ELOGHV IlOOW VRIRUW DXI GDKLHU OHGLJOLFKGLH1HW]ZHUNNRPSRQHQ
WHQ HQWKDOWHQ VLQG3UR]HVVH RGHU*HUlWH XQG GHUHQ%DXWHLOHZHUGHQ
W\SLVFKHUZHLVHYRQVROFKHQ6\VWHPHQQLFKW LQGLHJUDSKLVFKH’DUVWHO
OXQJ LQWHJULHUW)UGLHVH.RPSRQHQWHQJLEWHVHLJHQHYRQGHQ1HW]
ZHUNNRPSRQHQWHQJHWUHQQWH5HSUlVHQWDWLRQHQ’DPLWHUVFKOLHHQVLFK
DQKDQGGHU’DUVWHOOXQJGHV ,76\VWHPVQLFKW VRIRUW GLH%H]LHKXQJHQ
DOOHU7HLOHGHV ,76\VWHPV]XHLQDQGHUZLHGLHV ]% LPQlFKVWHQ$E
VFKQLWWGHU)DOOVHLQZLUG$XHUGHPLVWGLHJHRJUDSKLVFKH9HUWHLOXQJ
QLFKW LQWHJULHUW )U GLH )HKOHUYHUIROJXQJ VSH]LHOO LQ VWDUN YHUWHLOWHQ
,76\VWHPHQZlUHGDV DEHU HLQ HQRUPHUXQGZQVFKHQVZHUWHU ,QIRU
PDWLRQVJHZLQQ
$NWXHOOHV0DUNWDQJHERW7HFKQLVFKH$QIRUGHUXQJHQ 
 ’UHLGLPHQVLRQDO
(LQ 3URGXNW ZLUEW PLW HLQHU GUHLGLPHQVLRQDOHQ 2EHUIOlFKH ¥ &$
8QLFHQWHU71*.ULWLNHUEH]HLFKQHQGLHVHDEIlOOLJDOVµ9LGHRVSLHO§%H
IUZRUWHUOREHQVLHDOVQHXH’LPHQVLRQLQGHULQWXLWLYHQ%HQXW]HUIK
UXQJ
=XQlFKVW EHQ|WLJW GLH 2EHUIOlFKH EHVRQGHUH +DUGZDUH 2SHQ*/
IlKLJH*UDSKLNNDUWH,VWLQGHU0DQDJHPHQWNRQVROHNHLQHVROFKHYRU
KDQGHQPXDXIGLHHEHQIDOOVYRUKDQGHQH]ZHLGLPHQVLRQDOH2EHUIOl
FKH ]XUFNJHJULIIHQ ZHUGHQ :HLWHU EHWULIIW GLH $XVVDJH
GUHLGLPHQVLRQDOOHGLJOLFKGLH5HSUlVHQWDWLRQGHV,76\VWHPV’LHVHLVW
DOOHUGLQJVVHKUJHOXQJHQ
$EELOGXQJ7\SLVFKHV/D\RXWHLQHU]ZHLGLPHQVLRQDOHQ
1HW]ZHUNUHSUlVHQWDWLRQ
$NWXHOOHV0DUNWDQJHERW7HFKQLVFKH$QIRUGHUXQJHQ 
6HOEVWHLQHQLFKWYRUJHELOGHWH3HUVRQZLUGVLFKLQHLQHU’DUVWHOOXQJ
ZLH LQ $EELOGXQJ  ]XUHFKWILQGHQ XQG NDQQ VLFK LQQHUKDOE GHV
8QWHUQHKPHQVQHW]ZHUNHVELV]XHLQHPEHVWLPPWHQ*HUlWRGHU3UR]H
YRUWDVWHQ’DEHLNRPPWGHU’DUVWHOOXQJ]XJXWHGDGLH6LQQELOGHUGHU
*HUlWH +DXVQHW]H XGJO LKUHP QDWUOLFKHQ *HJHQVWFN ZHLWHVWJH
KHQGlKQOLFKVHKHQRGHUGXUFK9HUJOHLFKHDEVWUDNWH.RQ]HSWHJUHLIED
UHU PDFKHQ LP UHFKWHQ %LOG ZLUG GLH )HVWSODWWH GXUFK HLQHQ
$NWHQVFKUDQNXQGHLQ%FKHUUHJDOUHSUlVHQWLHUW
$EVHLWV GHU VFK|QHQ IDUELJHQ ’DUVWHOOXQJ IlOOW DQ GHU %HGLHQXQJ
DXIGDDXIDOOH2SWLRQHQGLHEHLHLQHPEHVWLPPWHQ1HW]ZHUNREMHNW
]XU9HUIJXQJ VWHKHQ EHU NRQWH[WVHQVLWLYH0HQV NRPIRUWDEHO XQG
VFKQHOO]XJHJULIIHQZHUGHQNDQQ
/DXW $XVNXQIW GHV +HUVWHOOHUV LVW GLHVH 2EHUIOlFKH DEHU GHUDUWLJ
SIOHJHLQWHQVLY GD QXU 8QWHUQHKPHQ GLH EHVRQGHUV LQQRYDWLY HU
VFKHLQHQP|FKWHQGLHVHQ$XIZDQGEHWUHLEHQZHUGHQ(LQH YROO IXQN
WLRQDOH 0RGHOOLHUXQJ LQNOXVLYH ’UDJDQG’URS6WHXHUXQJ GHU
0DQDJHPHQWIXQNWLRQHQ GUIWH DOOHUGLQJV DXFK GHUHQ 5HVVRXUFHQ HU
VFK|SIHQ>*UR@
 .RPPXQLNDWLRQVSURWRNROOH
8QDEKlQJLJYRPNRQNUHWHQ$QVDW]PVVHQGLH7HLOHGHU3URGXNWH
PLWHLQDQGHU NRPPXQL]LHUHQ ,QVEHVRQGHUH LVW ]X EHDFKWHQ GD HLQ

$EELOGXQJ,QWXLWLYH’DUVWHOOXQJYRQ.RPSRQHQWHQGHV,76\VWHPV
>71*@
$NWXHOOHV0DUNWDQJHERW7HFKQLVFKH$QIRUGHUXQJHQ 
7HLO GHU .RPPXQLNDWLRQ P|JOLFKHUZHLVH XQWHU $XVQDKPH]XVWlQGHQ
VWDWWILQGHW ’LHV LVW GDQQ GHU )DOO ZHQQ HLQH 6W|UXQJ DP1HW]ZHUN
YRUOLHJW VR GD JHVLFKHUWH .RPPXQLNDWLRQ QLFKW PHKU P|JOLFK LVW
>5RVH@$QGHUHUVHLWVVLQG7HLOHZLH]%’DWHQEDQNHQGHUDUWDQIlOOLJ
JHJHQEHU IHKOHUKDIWHQ hEHUWUDJXQJHQ GD GHU XQ]ZHLIHOKDIWH $E
VFKOXHLQHU2SHUDWLRQVLFKHUJHVWHOOWZHUGHQPX$XVGLHVHP*UXQG
EHVWHKHQ VHKU KRKH $QIRUGHUXQJHQ DQ GLH 6SH]LILNDWLRQ XQG ,PSOH
PHQWDWLRQGHU.RPPXQLNDWLRQVDUFKLWHNWXU
 6WDQGDUGSURWRNROOHGHV1HW]ZHUNPDQDJHPHQWV
’HU HLQIDFKVWH XQGQDKHOLHJHQGVWH:HJ GHU.RPPXQLNDWLRQ VWHO
OHQ6WDQGDUGSURWRNROOHGDU(LQH ,PSOHPHQWDWLRQPX]XU6WHXHUXQJ
GHU]XP,76\VWHPJHK|UHQGHQ7HLOHRKQHKLQHUIROJHQ’XUFK1XW]XQJ
HLQHV GDGXUFK EHUHLWV YRUKDQGHQHQ 3URWRNROOV NDQQ GLH (QWZLFNOXQJ
XQG,PSOHPHQWDWLRQHLQHVZHLWHUHQXQWHUEOHLEHQZDVQDFKGHP3ULQ
]LS GHV0LQLPDODXIZDQGHV GDV 3URGXNW VWDELOHU HLQIDFKHU XQG QLFKW
]XOHW]W DXFK ELOOLJHUPDFKW ’LHVHV 3ULQ]LS ZXUGH DOV IXQGDPHQWDOHV
$[LRPEHLGHU(QWZLFNOXQJYRQ6103]XJUXQGHJHOHJW
)XQGDPHQWDO$[LRP>5RVH@
7KH LPSDFW RI DGGLQJ QHWZRUN PDQDJHPHQW WR PDQDJHG QRGHV
PXVWEHPLQLPDOUHIOHFWLQJDORZHVWFRPPRQGHQRPLQDWRU
’DGLH0DQDJHPHQWSURWRNROOH VSH]LHOO6103DOOHUGLQJV IU$XI
JDEHQGHUhEHUZDFKXQJXQG)HKOHUPHOGXQJHQWZLFNHOWZXUGHQDUEHL
WHQ VLH WHLOZHLVH YHUELQGXQJVORV VR GD NHLQH JHVLFKHUWH
’DWHQEHUWUDJXQJ JHZlKUOHLVWHW LVW $XFK GLH0|JOLFKNHLWHQ GHU ’D
WHQEHUWUDJXQJ VLQG DXI GLH LP 0DQDJHPHQWEHUHLFK QRWZHQGLJHQ
)XQNWLRQHQEHVFKUlQNW%HLGHU.RPPXQLNDWLRQYRQ7HLOHQHLQHVFRP
SXWHUJHVWW]WHQ0DQDJHPHQWV\VWHPVWUHWHQ.RPPXQLNDWLRQVDQIRUGH
UXQJHQ DXI GLH PLWWHOV VROFKHU 3URWRNROOH QXU PLW ]XVlW]OLFKHQ
DXIJHSIURSIWHQ 0HFKDQLVPHQ HUIOOW ZHUGHQ N|QQHQ ’DPLW IXQNWLR
QLHUWGDV6\VWHP]ZDUDEHU VROFKH$QSDVVXQJHQVLQGDOV VXERSWLPDO
DQ]XVHKHQ %HVVHU LVW HLQ DXI GLH $QIRUGHUXQJHQ GHV 0DQDJHPHQW
ZHUN]HXJHVDQJHSDWHV.RPPXQLNDWLRQVPRGHOO
$NWXHOOHV0DUNWDQJHERW7HFKQLVFKH$QIRUGHUXQJHQ 
’DV 6LHPHQV3URGXNW 7UDQV9LHZ VHW]W DXI 6103 DOV ]HQWUDOHV
.RPPXQLNDWLRQVSURWRNROO
 &25%$
&25%$&RPPRQ2EMHFW5HTXHVW%URNHU$UFKLWHFWXUHNRPPWHLQH
EHVRQGHUH5ROOH]XGHVKDOEZLUGGLHVHP3URWRNROOKLHUDXFKHLQHLJH
QHU$EVFKQLWWJHZLGPHW(LQ]LJGDV3URGXNWYRQ,%0VHW]WDXIGLHVHU
$UFKLWHNWXU DXI$XIJUXQG VHLQHU KRKHQ8QLYHUVDOLWlW LVW HLQH ,PSOH
PHQWDWLRQVHKUDXIZHQGLJXQGVWHKWLP*HJHQVDW]]XGHPLPYRUKHU
JHKHQGHQ$EVFKQLWWHUZlKQWHQ$[LRP
’LH EHUUDJHQGH 6WlUNH GLHVHU $UFKLWHNWXU LVW LKUH EHLVSLHOKDIWH
2IIHQKHLW-HGHVEHOLHELJH3URJUDPPZHOFKHV&25%$ LPSOHPHQWLHUW
N|QQWHWKHRUHWLVFKDXIIXQNWLRQDOHU(EHQH LQGDV0DQDJHPHQWV\VWHP
LQWHJULHUWZHUGHQ
 3URSULHWlUH$QVlW]H
’D GLH 0|JOLFKNHLWHQ GHU YRUKDQGHQHQ 0DQDJHPHQWSURWRNROOH
QLFKW DXVUHLFKWHQ XQG GLH 9HUZLUNOLFKXQJ HLQHU HLJHQHQ &25%$
,PSOHPHQWDWLRQ]XDXIZHQGLJVFKLHQKDEHQHLQLJH+HUVWHOOHUSURSULH
WlUH3URWRNROOH HQWZLFNHOW&$'V8QLFHQWHU71*EHQXW]W ]XU.RPPX
QLNDWLRQGHU3URJUDPPWHLOHXQWHUHLQDQGHUHLQSURSULHWlUHV3URWRNROO
’DMHGRFKDOOHGLHVH3URJUDPPWHLOHEHU6FKQLWWVWHOOHQYHUIJHQN|Q
QHQ DQGHUH +HUVWHOOHU DQ GLHVH 6FKQLWWVWHOOHQ DQGRFNHQ 6LH N|QQHQ
OHGLJOLFKQLFKWVHOEVWDOV$JHQWDXIWUHWHQ$XFK2SHQ9LHZEHQXW]W]XU
.RPPXQLNDWLRQ LQQHUKDOE GHV 3URGXNWYHUEXQGHV SURSULHWlUH 3URWR
NROOH %HLGH3URGXNWH LPSOHPHQWLHUHQ ]XVlW]OLFK 6103 ]XU.RPPX
QLNDWLRQPLWDNWLYHQ1HW]ZHUNNRPSRQHQWHQ
 0DQDJHPHQWGDWHQEDQN
’LH ]XJUXQGHOLHJHQGH ’DWHQEDVLV LVW DXIJUXQG GHU XQWHUVFKLHGOL
FKHQ +HUDQJHKHQVZHLVHQ GHU HLQ]HOQHQ $QELHWHU QDWXUJHPl YHU
VFKLHGHQ ’HU RSWLPDOH )DOO HLQ HLQ]LJHV 5HSRVLWRU\ IU DOOH
$NWXHOOHV0DUNWDQJHERW7HFKQLVFKH$QIRUGHUXQJHQ 
.RPSRQHQWHQ GHV ,76\VWHPV ]X LPSOHPHQWLHUHQ GDV VlPWOLFKH ,Q
IRUPDWLRQHQ HQWKlOW ZLUG GHU]HLW YRQ NHLQHP 3URGXNW JHERWHQ )U
GLHVH$QIRUGHUXQJZLUGPDQZRKOQRFKELV]XU(WDEOLHUXQJYRQ:%(0
ZDUWHQPVVHQ
+32SHQ9LHZXQG61,7UDQV9LHZKDEHQIUMHGHIXQNWLRQDOH(LQ
KHLW LKUHV3URGXNWYHUEXQGHVHLQH’DWHQEDQN%HL HLQHU$QIUDJHZLUG
GDQQGDVMHZHLOLJH3URGXNWDNWLYXQGOLHIHUWGDVJHZQVFKWH’DWHQPD
WHULDO]XU:HLWHUYHUDUEHLWXQJDQ’DGXUFKVLQG,QIRUPDWLRQHQ]XHLQHU
VSH]LHOOHQ.RPSRQHQWH EHUPHKUHUH’DWHQEDQNHQ YHUWHLOW XQG HLQH
5HGXQGDQ]EHVWLPPWHU,QIRUPDWLRQHQLVWQLFKWDXV]XVFKOLHHQ
&$8QLFHQWHU71*XQG7LYROL70(YHUIJHQLP*UXQGVDW]EHU
HLQH’DWHQEDQNGLHDOOHDQJHVFKORVVHQHQ3URJUDPPWHLOHPLW,QIRUPD
WLRQHQ YHUVRUJW ’XUFK GLH ,QWHJUDWLRQ YRQ )UHPGDSSOLNDWLRQHQ GLH
QLFKW QRWZHQGLJHUZHLVH DXI )XQNWLRQVHEHQH HUIROJW HUJLEW VLFK DEHU
GDV3UREOHPGDGLHVHLKUHHLJHQH’DWHQEDQNHUVWHOOHQ,QDOOHU5HJHO
LVWHLQHEHUJUHLIHQGH1XW]XQJVSH]LHOOGLHVHU’DWHQQLFKWP|JOLFK(V
JLOWDEHUGHU*UXQGVDW]GDPLWVWHLJHQGHU$Q]DKOHLJHQHU3URJUDPP
WHLOHGHU+HUVWHOOHUGHU$QWHLOGHU]HQWUDOYRUJHKDOWHQHQ,QIRUPDWLRQHQ
]XQLPPW
 9RUYHUDUEHLWXQJYRQ(UHLJQLVGDWHQ
&RUUHODWLRQ
%HL$XIWUHWHQHLQHV(UHLJQLVVHVLUJHQGZRLP,76\VWHPNDQQHV]X
VRJHQDQQWHQ(YHQW6WRUPVNRPPHQ’DUXQWHUYHUVWHKWPDQHLQHJUR
H0HQJHYRQ(UHLJQLVPHOGXQJHQGLHDOOHGXUFKHLQHLQ]LJHV(UHLJQLV
YHUXUVDFKWZHUGHQ’DEHLJHQHULHUW MHGH.RPSRQHQWHGHV,76\VWHPV
GLHHLQHQ6HUYLFHEHUHLWVWHOOWZHOFKHUGDVIHKOHUKDIWH(OHPHQWEHQXW]W
HLQ(UHLJQLV
’LH+HUDXVIRUGHUXQJEHVWHKWQXQGDULQDXVGHU)OXWYRQ(UHLJQLV
VHQ GDVMHQLJH KHUDXV]XJUHLIHQ ZHOFKHV XUVlFKOLFK IU GHQ 5HVW GHU
(UHLJQLVVHZDU $OV1HEHQHIIHNW NDQQ GLH ,GHQWLILNDWLRQ GHU8UVDFKH
EHQXW]WZHUGHQ XPJOHLFK DXWRPDWLVFKH$NWLRQHQ ]XU%HKHEXQJ GHV
3UREOHPVHLQ]XOHLWHQ
$NWXHOOHV0DUNWDQJHERW7HFKQLVFKH$QIRUGHUXQJHQ 
$OOJHPHLQGKEHL8QLFHQWHU71*70(XQG7UDQV9LHZZLUG
HLQUHJHOEDVLHUWHV.RUUHODWLRQVV\VWHPEHQXW]W+3JHKWPLW2SHQ9LHZ
HLQHQ DQGHUHQ:HJ +LHU NRPPW HLQ VRJHQDQQWHU event correlation
circuit]XP(LQVDW]GHULQ>6KH@QlKHUEHVFKULHEHQZLUG
’DV)LOWHUQYRQ(UHLJQLVVHQZLUGLQGHQ3URGXNWHQDOV6SH]LDOIDOO
GHU(UHLJQLVNRUUHODWLRQDQJHVHKHQ,P9HUJOHLFK]XU,GHQWLILNDWLRQGHV
XUVlFKOLFKHQ(UHLJQLVVHVZLUNWGDV)LOWHULQJJHUDGH]XWULYLDO’LH.RU
UHODWLRQVZHUN]HXJHN|QQHQGDV)LOWHUQGHU(UHLJQLVVHGXUFK HQWVSUH
FKHQGH’HILQLWLRQGHU5HJHOQE]ZGHU2EMHNWHGHV.RUUHODWLRQVSODQHV
OHLVWHQ0HLVWJLEWHVWHFKQLVFKEHVFKUlQNWH.RUUHODWLRQVZHUN]HXJHDOV
)LOWHU IU GLH .RPSRQHQWHQ ]XP (UHLJQLVPDQDJHPHQW ZHOFKH NHLQH
5HJHOQ ]XU (UHLJQLVNRUUHODWLRQ DN]HSWLHUHQ ’LH )XQNWLRQDOLWlW ZLUG
HUVWGXUFK=XNDXIGHUHQWVSUHFKHQGHQ/L]HQ]HUUHLFKW
 9LVXDOLVLHUXQJGHUDQIDOOHQGHQ’DWHQ
$OOH6\VWHPHEHQXW]HQ]XU’DUVWHOOXQJGHU’DWHQlKQOLFKH9HUIDK
UHQ ,Q GHU WRSRORJLVFKHQ $QVLFKW ZLUG EHU HLQH 6LJQDOLVLHUXQJ GHU
=XVWDQG GHU DQJH]HLJWHQ .RPSRQHQWHQ IDUELJ GDUJHVWHOOW ,Q
$EELOGXQJ  ZHUGHQ ]ZHL YHUVFKLHGHQH =XVWDQGVLQIRUPDWLRQHQ DQ
7HLOHQGHV ,76\VWHPVVLJQDOLVLHUW(LQ*HElXGHKDW HLQH$XVIDOOPHO
GXQJ GDUJHVWHOOW GXUFK HLQH URWH0DUNLHUXQJ XQG HLQ ZHLWHUHV HLQH
:DUQPHOGXQJGDUJHVWHOOWGXUFKHLQHJHOEH0DUNLHUXQJ%HLP9HUIRO
JHQGHV3UREOHPVILQGHWPDQHLQHQDXVJHIDOOHQHQ’DWHQEDQNSUR]HDOV
8UVDFKH KHUDXV (V ZLUG DOVR LPPHU GHU NULWLVFKVWH =XVWDQG SURSD
JLHUW -H QDFK ,QWHUIDFH XQWHUVFKHLGHW VLFK GLH NRQNUHWH ’DUVWHOOXQJ
HWZDVGDV3ULQ]LSEOHLEWDEHUVWHWVJOHLFK
’LH(UHLJQLVNRQVROHQ VWHOOHQ DOOH DXIJHWUHWHQHQ (UHLJQLVVH LQ 7D
EHOOHQIRUPGDUZREHLHVP|JOLFK LVW HLQHQ(LQWUDJDXV]XZlKOHQXP
GHWDLOOLHUWHUH ,QIRUPDWLRQHQ ]X HUKDOWHQ $EELOGXQJ  ]HLJW HLQ %HL
VSLHOIUGLHSULQ]LSLHOOH$QRUGQXQJYRQ(UHLJQLVGDWHQ
$XFK DQGHUH $Q]HLJHQ ZLH 6WDWLVWLNHQ XQG $XVODVWXQJVNXUYHQ
VLQGEHUDOOH3URGXNWHlKQOLFKDXIJHEDXW=XGHPELHWHQDOOH3URGXNWH
$NWXHOOHV0DUNWDQJHERW7HFKQLVFKH$QIRUGHUXQJHQ 
GLH0|JOLFKNHLWGLH$Q]HLJHQQDFKGHP*HVFKPDFNGHV%HQXW]HUV]X
GHILQLHUHQVRGDNRQNUHWH8QWHUVFKLHGHNDXPDXV]XPDFKHQVLQG
 &OLHQW6HUYHU$QVDW]
$OOH LQ GHU $UEHLW JHQDQQWHQ 6\VWHPH DUEHLWHQ QDFK HLQHP
&OLHQW6HUYHU0RGHOO’LHVLVWLQVEHVRQGHUHZLFKWLJIUHLQH9HUWHLOXQJ
GHU 0DQDJHPHQWDXIJDEHQ /HLGHU LVW ZLH VFKRQ LP $EVFKQLWW
GDUJHVWHOOWPHLVWQXUGLH&OLHQW$SSOLNDWLRQDXIDOOHQ3ODWWIRUPHQLP
SOHPHQWLHUW)UGLH6HUYHUDQZHQGXQJHQZLUGLQIDVWDOOHQ)lOOHQHLQH
KHUVWHOOHUVSH]LILVFKH3ODWWIRUPYRUDXVJHVHW]W/HGLJOLFK&$KDW¥ZHLO
NHLQ +DUGZDUHKHUVWHOOHU¥ DXI GHQ NOHLQVWHQ JHPHLQVDPHQ 1HQQHU
:LQGRZV17DEJHVWHOOW
$EELOGXQJ(YHQW.RQVROHYRQ+30DQDJH;DOV%HLVSLHOIUGLH
’DUVWHOOXQJYRQ(UHLJQLVVHQ
$NWXHOOHV0DUNWDQJHERW2UJDQLVDWRULVFKH$QIRUGHUXQJHQ 
$OOH3URGXNWHYHUIJHQEHU HLQHQ7HLO GHU IU GLH WDWVlFKOLFKH
9HUDUEHLWXQJGHU’DWHQYHUDQWZRUWOLFK LVW8PGLH:HJHGLHGLH’D
WHQ ELV ]XU9HUDUEHLWXQJ ]XUFNOHJHQPVVHQ NXU] ]X KDOWHQ LVW HV
]ZHFNPlLJGDV5HSRVLWRU\DXIGLHVHOEH0DVFKLQH]XLPSOHPHQWLHUHQ
’DV LVW DEHU EHL NHLQHPGHU3URGXNWH YRUJHVFKULHEHQ$OOH3URGXNWH
GLHPLWHLQHP5HSRVLWRU\DUEHLWHQDOVR8QLFHQWHU71*XQG70(
XQWHUVWW]HQ DXFK GLH 9HUZHQGXQJ YRQ ’DWHQEDQNHQ GLH DXHUKDOE
GHU HLJHQWOLFKHQ 0DQDJHPHQWDQZHQGXQJ OLHJHQ %HL 7UDQV9LHZ XQG
2SHQ9LHZ LVW GXUFK GLH DQGHUH ,PSOHPHQWDWLRQ VLHKH $EVFKQLWW
GHU2UWXQGGLH$UWGHU’DWHQEDQNGXUFKGLHMHZHLOLJH)XQNWLRQDOHLQ
KHLWEHVWLPPW
’DQHEHQJLEWHV0RGXOHGLH]XU.RPPXQLNDWLRQPLWGHP%HQXW
]HU GHV 6\VWHPV GLHQHQ ’LHVH ZHUGHQ QXU ]XU ’DWHQYLVXDOLVLHUXQJ
RGHU ’DWHQHUIDVVXQJ YHUZDQGW ’LH 9HUDUEHLWXQJ XQG %HUHLWVWHOOXQJ
HUIROJWDP6HUYHU
 2UJDQLVDWRULVFKH$QIRUGHUXQJHQ
1HEHQGHQWHFKQLVFKHQ$QIRUGHUXQJHQDQHLQ6\VWHPGLHVLFK LP
DOOJHPHLQHQ DXI HLQH P|JOLFKVW EUHLWH +DUGZDUHXQWHUVWW]XQJ XQG
JURH )XQNWLRQVYLHOIDOW UHGX]LHUHQ ODVVHQ PVVHQ RUJDQLVDWRULVFKH
%HODQJHGHV8QWHUQHKPHQVPRGHOOLHUEDUVHLQ6RPVVHQGLH%HQXW]HU
GHV6\VWHPVQDFKLKUHQ$QIRUGHUXQJHQDQGDV6\VWHPNODVVLIL]LHUWXQG
HQWVSUHFKHQGH 9HUlQGHUXQJHQ DQ GHQ ,QWHUDNWLRQVP|JOLFKNHLWHQ
GXUFKJHIKUW ZHUGHQ N|QQHQ ’DV0DQDJHPHQWV\VWHPPX DXFK DQ
GLH6WUXNWXUGHV,76\VWHPVDQJHSDWZHUGHQN|QQHQ
 3URILONRQ]HSWIU$GPLQLVWUDWRUHQ
,P$EVFKQLWWZXUGHNXU]GLH*UDQXOLHUXQJGHU$GPLQLVWUD
WLRQVDXIJDEHQ DQJHVSURFKHQ ’LHV LVW LQVEHVRQGHUH EHL SHUVRQHQEH]R
JHQHQ XQG DQGHUHQ EHVRQGHUV ]X VFKW]HQGHQ’DWHQZLFKWLJ 6R VROO

 :HQQ 6HUYHULQVWDQ]HQ ZLH LP $EVFKQLWW  EHVFKULHEHQ HLQJHVHW]W ZHUGHQ
N|QQHQHVDXFKPHKUHUHVHLQ
$NWXHOOHV0DUNWDQJHERW2UJDQLVDWRULVFKH$QIRUGHUXQJHQ 
]ZDU GHU $GPLQLVWUDWRU DXI GLH 6\VWHPH ]% GHU 3HUVRQDODEWHLOXQJ
YROOHQ =XJULII HUKDOWHQ XP GHQ YHUHLQEDUWHQ 6HUYLFH EHUHLW]XVWHOOHQ
MHGRFK NHLQHQ (LQEOLFN LQ GLH *HKDOWVGDWHQ GHV JHVDPWHQ 8QWHUQHK
PHQVEHNRPPHQ8PVROFKH$QIRUGHUXQJHQEHLHLQHPXQWHUQHKPHQV
ZHLWHQ0DQDJHPHQWV\VWHPPRGHOOLHUHQ]XN|QQHQVLQG3URILOHIUGLH
%HQXW]HUQ|WLJ ,QGLHVHQ3URILOHQZLUG IHVWJHOHJWZHOFKH ,QIRUPDWLR
QHQEHUGDV,76\VWHPHLQ%HQXW]HUVHKHQNDQQXQGZHOFKHHUPRGL
IL]LHUHQ GDUI 8P EHL GHP %HLVSLHO ]X EOHLEHQ ZUGH PDQ HLQ
HLQJHVFKUlQNWHV$GPLQLVWUDWRUHQSURILOIU’LHQVWOHLVWHUHUVWHOOHQZHO
FKHVLKP9ROO]XJULIIDXIDOOH6\VWHPHHUODXEWDEHUNHLQHQ=XJULIIDXI
GLH*HKDOWVGDWHQXQGGHUHQ9HU]HLFKQLVHLQWUlJH
$OV1HEHQHIIHNWGLHVHU3URILOYHUZDOWXQJLVWHLQGLUHNWHV5HSRUWLQJ
P|JOLFKLQGHP3URILOHOHGLJOLFKGDV/HVHQYRQ,QIRUPDWLRQHQJHVWDWWHQ
XQGEHU IHVWJHOHJWH6LFKWHQDXIGDV,76\VWHPYHUIJHQ’DPLWEOHL
EHQGLH5HSRUWVVWlQGLJDNWXHOOXQGHVZHUGHQNHLQH]XVlW]OLFKHQ0R
GXOH]XGHUHQ*HQHULHUXQJEHQ|WLJW
8QLFHQWHU 71* KDW GLH JU|WHQ 6FKZlFKHQ LP +LQEOLFN DXI GLH
’XUFKJlQJLJNHLWGHV3URILONRQ]HSWHV’LHVOLHJWGDUDQGDXQWHU:LQ
GRZV17GLHEHUHLWVDQJHVSURFKHQHQ3UREOHPHEHLGHU6WUXNWXULHUXQJ
GHU%HQXW]HUYRUOLHJHQ8QLFHQWHUVHW]WDXI:LQGRZV17DXIXQGYHU
IJWGDPLWQLFKWEHU%HWULHEVV\VWHPIXQNWLRQHQGLHGLH%HQXW]HUYHU
ZDOWXQJZHLWUHLFKHQG XQWHUVWW]HQ (QWVSUHFKHQG IHKOHQ LP 3URGXNW
DXFK)XQNWLRQHQ ]XU3DZRUWV\QFKURQLVDWLRQ XQG XQWHUQHKPHQVZHL
WHQ 1XW]HUYHUZDOWXQJ ZHLO GLHV GHP 1HXLPSOHPHQWLHUHQ HLQHV 9HU
]HLFKQLVGLHQVWHV IU :LQGRZV17 JOHLFKJHNRPPHQ ZlUH ’LHVHU
$XIZDQGZXUGHQLFKWEHWULHEHQ
’LH 3URGXNWH GHUHQ +DXSWNRQVROHQ DXI 81,; EDVLHUHQ 70(
7UDQV9LHZXQG2SHQ9LHZELHWHQ]XPLQGHVW IU8QL[EDVLHUWH6\VWH
PHHLQH%HQXW]HUYHUZDOWXQJDQKDEHQHVGDPLWDEHUDXFKHLQIDFKHU
GDGLH$XWKHQWLIL]LHUXQJVIXQNWLRQHQGLHVHU%HWULHEVV\VWHPHZHLWDXV
JHUHLIWHU VLQG DOV GLH YRQ:LQGRZV17:LQGRZV17EOHLEW YRQ GLHVHQ
)XQNWLRQHQDXVJHVFKORVVHQVRGDHLQHNRPSOHWWH%HKDQGOXQJGHV,7
6\VWHPVDXFKKLHUGHU]HLWQLFKWP|JOLFKLVW
$NWXHOOHV0DUNWDQJHERW2UJDQLVDWRULVFKH$QIRUGHUXQJHQ 
$OOH3URGXNWHVHKHQHLQHYRQGHU1XW]HUYHUZDOWXQJGHV%HWULHEV
V\VWHPV XQDEKlQJLJH $XWKHQWLIL]LHUXQJ DP 0DQDJHPHQWV\VWHP YRU
HLQHUVHLWVZHLOGLH%HQXW]HUYHUZDOWXQJQLFKWIUDOOH3ODWWIRUPHQYHU
IJEDULVWXQGGDGXUFKHLQH1XW]XQJGHURULJLQlUHQ1XW]HUGDWHQQLFKW
P|JOLFK LVW XQG DQGHUHUVHLWV XP GXUFK GLH $GPLQLVWUDWLRQVSURILOH
JOHLFK]HLWLJHLQ5HSRUWLQJDP0DQDJHPHQWV\VWHP]XHUP|JOLFKHQ(LQ
DQJHPHOGHWHU%HQXW]HUNDQQVLFKZlKUHQGHLQHU6LW]XQJDP%HWULHEV
V\VWHP PHKUIDFK PLW XQWHUVFKLHGOLFKHQ 1DPHQ DP 0DQDJHPHQWV\
VWHP DQPHOGHQ XQG GDPLW JOHLFK]HLWLJ ]% 0DQDJHPHQW XQG
5HSRUWLQJIXQNWLRQHQQXW]HQ
(LQHGXUFKJlQJLJH1XW]HUYHUZDOWXQJPLW(LQWUDJGHU3URILOHXQG
5HFKWHDP0DQDJHPHQWV\VWHP LQGLHXQWHUQHKPHQVZHLWH$XWKHQWLIL
]LHUXQJVVWUXNWXUHUVFKHLQW]ZDUORJLVFKHUXQGDXFKNRUUHNWHUGLHLP
SOHPHQWLHUWH/|VXQJELHWHW MHGRFKDXFK9RUWHLOH’XUFKGLH7UHQQXQJ
GHU $XWKHQWLIL]LHUXQJ YRQ %HWULHEVV\VWHP XQG 0DQDJHPHQWV\VWHP
NDQQHLQ%HQXW]HUXQWHUVHLQHP1DPHQPHKUHUH6LFKWHQDXIGDV0D
QDJHPHQWV\VWHP HUKDOWHQ RKQH GD HU PHKUHUH $FFRXQWV EHQ|WLJW
:QVFKHQVZHUWZlUHGDKHUHLQHNRPELQLHUWH/|VXQJXPGLH9RUWHLOH
EHLGHU9HUZDOWXQJVVWUDWHJLHQQXW]HQ]XN|QQHQ
 8QWHUVWW]XQJYRQ0DQDJHPHQWVHUYHULQVWDQ]HQ
6HUYHULQVWDQ]HQZHUGHQ EHQ|WLJW XPGLH0HQJH GHU’DWHQ EHU
KDXSWYHUDUEHLWHQ]XN|QQHQXQGXPGLH1HW]ODVWJHULQJ]XKDOWHQ
’LH HLQIDFKVWH 0HWKRGH LVW QDFK HLQHP 0DQDJHURI0DQDJHU
.RQ]HSW=ZLVFKHQVWDWLRQHQ ]X JHQHULHUHQ GLH DOV0DQDJHPHQWVHUYHU
ODXIHQ XQG QXU EHVWLPPWH (UHLJQLVVH DQ GHQ EHUJHRUGQHWHQ 6HUYHU
ZHLWHUUHLFKHQ’DQQVLQGGLH)RUGHUXQJHQQDFK ORNDOHU9HUDUEHLWXQJ
HLQHUVHLWVXQG(VNDODWLRQGHU(UHLJQLVVHDQGHUHUVHLWVDXWRPDWLVFKHU
IOOW’HU1DFKWHLO GLHVHV$QVDW]HV OLHJW LQGHU6WDWLNGHV.RQ]HSWHV
-HGH6HUYHULQVWDQ]KDWHLQHEHJUHQ]WH0HQJHDQ]XYHUZDOWHQGHQ2E
MHNWHQXQG LVWDXFKQXU LQQHUKDOEGLHVHU0HQJHDXVNXQIWVIlKLJ-HGH
$QIUDJHGLHEHUGLHVH0HQJHKLQDXVJHKW ]LHKW.RPPXQLNDWLRQPLW
PLQGHVWHQV HLQHU DQGHUHQ 6HUYHULQVWDQ] QDFK VLFK 9RUWHLO GLHVHV
$NWXHOOHV0DUNWDQJHERW2UJDQLVDWRULVFKH$QIRUGHUXQJHQ 
.RQ]HSWHVLVWGLHNODUH$XIWHLOXQJGHU$GPLQLVWUDWLRQVDXIJDEHQKRKH
/RNDOLWlWXQGJHULQJH%HODVWXQJGHUHLQ]HOQHQ,QVWDQ]HQEHLHQWVSUH
FKHQGHP’HVLJQ GHU 6WUXNWXU VRZLH HLQIDFKH.RQILJXULHUEDUNHLW XQG
UREXVWH,PSOHPHQWLHUEDUNHLW
$EELOGXQJ  ]HLJW HLQH 3ULQ]LSVWUXNWXU HLQHV VROFKHQ 6\VWHPV
’DV =XVDPPHQVSLHO $JHQW0DQDJHPHQWV\VWHP ZLUG KLHUEHL HUZHL
WHUWLQGHP0DQDJHPHQWV\VWHPHLKUHUVHLWVJHJHQEHUGHUQlFKVWK|KH
UHQ,QVWDQ]ZLHGHUDOV$JHQWDXIWUHWHQ’DV0RGHOO OlWVLFKEHOLHELJ
HUZHLWHUQ LQGHP PHKUHUH 6HUYHU 7HLODXIJDEHQ HLQHU .RQVROH EHU
QHKPHQ’DV3ULQ]LSEOHLEWDEHUVWHWVGDVJOHLFKH
’LHVH9RUJHKHQVZHLVHZLUG YRQ DOOHQ YLHU3URGXNWHQ XQWHUVWW]W
’D]X PVVHQ OHGLJOLFK GLH 5HJHOQ LP (UHLJQLVPDQDJHPHQW HQWVSUH
FKHQG GHILQLHUW ZHUGHQ VR GD QHEHQ GHQ $NWLRQHQ ]XU %HKDQGOXQJ
GHV(UHLJQLVVHVDXFK(UHLJQLVVHDQGLHQlFKVWK|KHUH.RQVROHJHVHQGHW
ZHUGHQ,Q MHGHU6HUYHULQVWDQ] OLHJWHLQ5HSRVLWRU\YRUZHOFKHVDXFK
YRQDQGHUHQ6HUYHULQVWDQ]HQDEJHIUDJWXQGNRQILJXULHUWZHUGHQNDQQ
’D]XLVWQXUHLQH$QPHOGXQJDPMHZHLOLJHQ6HUYHUQ|WLJ(LQDXWRPD
WLVFKHV 9HUIDKUHQ ]XP $EJOHLFK GHU 5HSRVLWRU\ RGHU DXWRPDWLVFK
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$EELOGXQJ+LHUDUFKLVFKH0DQDJHPHQWLQVWDQ]HQ
$NWXHOOHV0DUNWDQJHERW2UJDQLVDWRULVFKH$QIRUGHUXQJHQ 
JHQHULHUWH$QIUDJHQEHL=XJULIIDXIHLQHQWIHUQWHV5HSRVLWRU\NRQQWHQ
EHLNHLQHPGHU3URGXNWHJHIXQGHQZHUGHQ
$OV$XVEOLFNVROOKLHUNXU]HUZlKQWZHUGHQGDLQGHUQHXHQ9HU
VLRQGHV%HWULHEVV\VWHPV:LQGRZV17HLQHDQGHUH)RUPGHU,QVWDQ]L
LHUXQJ YRUJHQRPPHQ ZLUG (V KDQGHOW VLFK GDEHL XP HLQH $UW
5HSOLNDWLRQ GHU 9HU]HLFKQLVHLQWUlJH YRQ HLQHP 6HUYHU ]XP QlFKVWHQ
>.XS@’DEHLZHUGHQQLFKWDOOH,QIRUPDWLRQHQUHSOL]LHUWZHLOGDV]X
HLQHP KRKHQ 6\QFKURQLVDWLRQVDXIZDQG IKUHQ ZUGH 6WDWW GHVVHQ
ZHUGHQ QXU GLH KlXILJ DEJHIUDJWHQ ,QIRUPDWLRQHQ UHSOL]LHUW ,Q GHU
)ROJH YHUIJHQ DOOH 6HUYHULQVWDQ]HQ EHU QDKH]X DOOH ,QIRUPDWLRQHQ
GLH HLQHP 7HLOQHKPHU GHV 6HUYHUYHUEXQGHV EHNDQQW VLQG )HKOW HLQH
NRQNUHWH,QIRUPDWLRQ]XHLQHP2EMHNWZLUGVLHDXWRPDWLVFKEHVFKDIIW
XQGIUHLQHJHZLVVH=HLWVSDQQHLQHLQHP&DFKHYRUJHKDOWHQ%HLHLQHU
G\QDPLVFKHQ ,PSOHPHQWDWLRQN|QQWHHLQHKRKH$Q]DKO YRQ$QIUDJHQ
VRJDUGD]XIKUHQGDVLHGDXHUKDIWUHSOL]LHUWZLUG
’LHVHV9HUIDKUHQ NDQQ ]ZDU QXU GXUFK HLQHQ DXVJHNOJHOWHQ5H
SOLNDWLRQVPHFKDQLVPXV IXQNWLRQLHUHQ VWHOOW GDQQ DEHU HLQH VWDUNH
:HLWHUHQWZLFNOXQJ JHJHQEHU GHP KLHUDUFKLVFKHQ0RGHOO GDU ,QVEH
VRQGHUHVLQGVHOEVWEHL$XVIDOOHLQHV6HUYHUVQDKH]XDOOH,QIRUPDWLRQHQ
ZHLWHUYHUIJEDU$OOHUGLQJVSODQW0LFURVRIWGHQ(LQVDW]QXU LP5DK
PHQVHLQHV$FWLYH’LUHFWRU\6HUYLFHGHVVHQ’DWHQPHQJHQEHLZHLWHP
QLFKWVRXPIDQJUHLFKVLQGZLHGLHHLQHV0DQDJHPHQWV\VWHPV
=XVDPPHQIDVVXQJ 
 =XVDPPHQIDVVXQJ
’LHKRKH.RPSOH[LWlWHLQHVXPIDVVHQGHQ=XJDQJV]XP,76\VWHP
]HLJW VLFK DXFK LQ GHU YRUOLHJHQGHQ $UEHLW ’LH .RQ]HSWLRQ LVW VWDUN
YRPNRQNUHWHQ6\VWHPXQGGHVVHQ$QZHQGXQJDEKlQJLJ’HVKDOEVLQG
DOOJHPHLQJOWLJH ,PSOHPHQWDWLRQVDQOHLWXQJHQ QLFKW P|JOLFK *UXQG
WHQGHQ]HQ N|QQHQ DEHU HLQJHVFKlW]W ZHUGHQ =XGHP LVW GDV
(QWHUSULVH,70DQDJHPHQW HUVW LQ GHQ OHW]WHQ EHLGHQ -DKUHQ LQ GDV
,QWHUHVVHGHU8QWHUQHKPHQJHUFNWGLHVLFK(LQVSDUXQJHQGXUFK$X
WRPDWLVLHUXQJYRQ$GPLQLVWUDWLRQVWlWLJNHLWHQYHUVSUHFKHQ8QGZLUN
OLFK ¥ ZDUXP VROO HLQ ,76\VWHP QLFKW %HQXW]HU XQG $GPLQLVWUDWRU
GXUFKZHLWJHKHQGH$XWRPDWLVLHUXQJHQWODVWHQ"
,Q GHU KHXWLJHQ ,7$GPLQLVWUDWLRQ ZHUGHQ QLFKW DOOH LP ]ZHLWHQ
$EVFKQLWW DQJHVSURFKHQHQ 0DQDJHPHQWGLV]LSOLQHQ DEJHGHFNW ’LHV
ZDUDQKDQGGHULP9HUODXIGLHVHU$UEHLWEHVXFKWHQ8QWHUQHKPHQIHVW
]XVWHOOHQ%HVRQGHUVGHQSURDNWLYHQ0DQDKPHQGHU’RNXPHQWDWLRQ
XQG GHQ VWDWLVWLVFKHQ $XVZHUWXQJHQ NRPPW KHXWH ZHQLJ %HGHXWXQJ
]X’LH9HUZDOWXQJHUIROJWUHDNWLYXQGGHU=HLWXPIDQJGHU0LWDUEHL
WHULVWGHUDUWLJEHPHVVHQGDZHLWHUJHKHQGH.RQ]HSWHQXUVHOWHQYHU
IROJW ZHUGHQ N|QQHQ (V ZHUGHQ DOVR HLQHUVHLWV DOOH $XIJDEHQ GLH
GLUHNWPLWGHP%HWULHEGHV,76\VWHPVLQ=XVDPPHQKDQJVWHKHQPLW
DOOHU6RUJIDOWHUOHGLJW$QGHUHUVHLWVEOHLEHQDOOH7lWLJNHLWHQGLHZHQL
JHUSUDNWLVFKH5HOHYDQ]KDEHQ VRQGHUQPHKU WKHRUHWLVFKHUEHREDFK
WHQGHU1DWXUVLQGXQGIUGDV0DQDJHPHQWQXUPLWWHOEDUYRQ1XW]HQ
VHLQN|QQHQZHLWJHKHQGDXHU$FKW
’LH$GPLQLVWUDWLRQHUIROJWLQPHKURGHUZHQLJHUVWDUNGLIIHUHQ]LHU
WHQ$EWHLOXQJHQZREHLGLH$EWHLOXQJHQGHU6%6’VVHOGRUIZHQLJJH
JOLHGHUWVLQG6LHWHLOHQGLH$XIJDEHQLQQXUGUHL*UXSSHQ1HW]ZHUNH
6\VWHPHXQG6XSSRUW’LHVH LQWXLWLYH 7UHQQXQJ IKUW ]X 3UREOHPHQ
+DXSWSUREOHP LVW GLH.RPPXQLNDWLRQ GLH EHL DEWHLOXQJVEHUJUHLIHQ
GHQ)HKOHUQLP,76\VWHPHQWVWHKW
(LQ YRUWHLOKDIWHUHU $QVDW] LVW GHPJHJHQEHU GLH %HKDQGOXQJ GHV
,76\VWHPVDOV2EMHNWGDVLQLPPHUNOHLQHUHXQNRPSOL]LHUWHUH)XQN
WLRQDOHLQKHLWHQ XQWHUWHLOW ZLUG ’LHVHV =LHO YHUIROJW GDV
=XVDPPHQIDVVXQJ 
(QWHUSULVH,70DQDJHPHQW ’XUFK GLH %HKDQGOXQJ EHUVFKDXEDUHU
)XQNWLRQDOHLQKHLWHQNDQQHLQH3HUVRQHLQ3UREOHPHLJHQVWlQGLJO|VHQ
’HU .RPPXQLNDWLRQVDXIZDQG YHUULQJHUW VLFK *OHLFK]HLWLJ NDQQ GLH
7HLOXQJ LQ )LUVW XQG 6HFRQG /HYHO 6XSSRUW HUIROJHQ ,P )LUVW /HYHO
6XSSRUWNRPPHQ0LWDUEHLWHU]XP(LQVDW]GLHEHUHLQEUHLWHV%DVLV
ZLVVHQYHUIJHQXQGGHQJURHQ$QWHLOYRQ6WDQGDUGSUREOHPHQGLUHNW
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